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LEARNING AS WE GO 


GOVERNMENT by experiment has one 
advantage over the more orthodox processes 
of legislation, adjudication, and administra- 
tion. When mistakes are made and we are 
wise enough to recognize them, they can be 
corrected without the formalities of constitu- 
tional amendment. Right now it is interesting 
to note in Washington some rather surprising 
but wholly desirable reversals of opinion and 
policy. One of these is a budding recognition 
of the futility of attempting to restrict output 
or production capacity. Another is the waver- 
ing support being given te the idea that higher 
prices, even if artificially created, will be of 
universal benefit. More important than either 
of these, is the slight hint that perhaps, after 
all, the profit system needed only a little spank- 
ing and some of the plans for social reform 
had better wait until industry can pay its bills 
and put some money into the Treasury. 

The annual report of the du Pont company 
contains a trenchant reference to governmental 
restriction: “It is quite obvious that our ma- 
terial wants cannot be permanently satisfied 
by a prolonged limitation of the productive- 
ness of our plants and man-power, nor can the 
hunger of our people be satisfied by the de- 
struction or restriction of the products of our 
farms.” The committee of economists ap- 
pointed by Columbia University which has 
just reported after more than a year’s study 
of means of emergence from the depression 
makes this recommendation: “In the adminis- 
tration of the recovery program, special care 
should be taken to insure that code-making 
facilities shall not be made a means for the 
competitive limitation of output by organized 
industries.” Even in prosperous times, accord- 
ing to this committee, we do not “make the 
most effective and economical use of the ca- 





pacity which modern inventions, resources, and 
power place at our disposal.” 

But are such views likely to be accepted in 
Washington? There is reason to believe they 
will be soon if they are not already acceptable. 
The recovery program has reached the stage 
where, if employment and purchasing power 
are to be extended, there must be an expansion 
of volume of production. The heavy industries 
that have been the laggards in the procession 
must be brought up to the line of march. This 
means capital investment in new plants and 
processes. In fact one of the closest students 
of the current situation, Dr. Lionel D. Edie, 
holds that the ultimate success or failure of 
the New Deal depends in a large measure on 
the revival of the capital goods industries. 

The problem of prices has political as well 
as economic ramifications. Already there is 
evidence of a growing revolt against the rising 
cost of living, which will not go unnoticed by 
those politicians who have their eyes on the 
November election. General Johnson’s famous 
nine-word warning, “Keep prices down, for 
God’s sake, keep prices down!” was directed 
primarily at manufactured goods, not farm 
products. He realizes only too well that a 
general rise in prices without further increase 
in demand for goods is the surest way to lessen 
that demand. 

The most important lesson is yet to be 
learned in Washington. The bill for all the 
fun we are now having must some day be paid 
and directly or indirectly industry must pro- 
vide the funds. Every additional burden that 
is placed on industry, everything that is done 
to make it more difficult for a business to earn 
a profit, merely postpones the time when we 
can throw off the costly yoke of paternalism 
and government subsidy. 



































After the Code, 
What? 


IVE months after its public hearing the code of the 

Chemical Manufacturing Industry, received, on Feb. 
10, the approval of the President and thereby became 
the law of the land. Its final form, as published on the 
opposite page, differs somewhat from the first draft 
that appeared in Chem. & Met. in August, 1933. 
Primarily, however, it is still a wage-and-hour agree- 
ment and among codes is almost unique in that it con- 
tains practically no provisions for improving trade prac 
tices. Nevertheless the machinery is now definitely set 
up and it remains for the industry to decide whether 
or not it is going to follow through the start that has 
been made in the direction of cooperative effort. 

Correspondence received since our publication last 
month of the summary of views on “Selling Chemicals 
by Code” leads us to believe that the industry is of 
two minds on the desirability of drawing up these 
supplementary codes of trade practices. One group of 
companies advises against asking any favors of the 
government, apparently feeling that these may later 
lead to retaliation through restriction of profit or fur- 
ther regimentation of industry. The other group, made 
up of the smaller companies, sees an opportunity to 
rid the industry of certain bad practices by establish- 
ing fair differentials and sounder pricing policies. They 
see what has been accomplished in other fields and 
naturally wonder why the manufacturers and distribu- 
tors of chemicals should hold back when such an 
opportunity is offered. 

It is our feeling that for some time to come industry 
and government are going to operate through the in- 
strumentality of these codes. Those industries that 
have set up their standards and have gained valuable 
experience in enforcing them will have an advantage 
which others might well envy in the event of a price 
war or a wave of unfair competition. 


Fritz Haber 
Dies in Exile 


N A LIST of the leaders of Germany's industrial 

recovery after the War, published in 1926, a leading 
place was accorded to Professor Fritz Haber, director 
of the Kaiser-Wilhelm Institute for Physical and 
Electro-Chemistry. Eight years before, he had been 
awarded the Nobel Prize in chemistry for his revolu- 
tionary contribution of the nitrogen fixation process 
that bears his name and that of Dr. Carl Bosch. But 
last year, because he was both a Jew and a pacifist, 
he was forced by the Nazis to resign from the direc- 
torship which he had held since 1911. When he died 
suddenly in Basle, Switzerland, on February 1, the 
Berlin papers reported that he was “traveling and 
lecturing” although his friends in this country hold 
that he was actually a man without a country. 

Such is the sad commentary on an ungrateful gov- 
ernment. The closing days of a life that probably 
contributed more to the practical advance of German 
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science, agriculture and industry than any other, must 
be spent in exile while a flamboyant corporal struts his 
hour upon the German stage. Both lives will undoubt- 
edly have their place in history, but it is at least in- 
teresting to speculate on what would have happened 
to Hitler and his party had it not been for what Haber 
contributed to the sinews of both war and peace. 


Supreme Court Shows 
The Lay of the Land ; 


NE of the outstanding judicial decisions of recent 

years was rendered by the Supreme Court of the 
United States on Jan. 8, when it confirmed the right 
of the State of Minnesota, by legislative procedure, 
to declare a mortgage moratorium in the interest of 
stabilizing the economic structure of the community at 
large. Thus the court declares that the rights of 
society collectively are greater than the contract rights 
of individuals considered separately. 

One can rightly infer from this momentous decision 
that the Supreme Court will find no fundamental 
reason why the Federal Government may not proceed 
to meet economic difficulties with radically new eco- 
nomic agencies, so long as it is demonstrable that the 
welfare of society as a whole is at stake. There is 
thus laid in an orderly fashion a judicial basis for 
the continued development of the alphabetical agencies 
in Washington, so long as they remain within the 
compass of reasonable action. 


Non-Food Products 
From Agricultural Materials 


EW USES for agricultural products are urgently 

needed. This is the sole justifiable ground for 
the argument in favor of “alky gas.” The disadvan- 
tages of that development were, however, so obvious 
as thus far to defeat its further advancement. Other 
like possibilities have not been adequately explored. 

Based on this philosophy it was proposed that the 
Agricultural Adjustment Administration take as a part 
of its program the investigation of new methods for 
using the products of agriculture, particularly the manu- 
facture of new industrial materials by chemical proc- 
esses. There was a division of opinion within the 
Administration as to the propriety of this course. The 
opposition was sufficient to defeat the plan. 

Chemical engineers recognize that any such program 
necessarily could not be carried to full fruition within 
a very short time. It may, therefore, have been a 
proper decision to eliminate chemical engineering re- 
search from the A.A.A. emergency program. But this 
does not in any way reduce the importance of the re- 
sults to be sought or the urgency of making a start. 
Ultimately farm relief would be greatly advanced by 
any new uses for agricultural products. This phase 
of the Government’s responsibility should have greater 
stress. And industries should be alert to the possibility 
of doing research themselves with such an objective 
in mind. 
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APPROVED CODE OF FAIR COMPETITION FOR CHEMICAL MANUFACTURING INDUSTRY 


National Industrial Recovery Act, the fol- 

lowing provisions are established as a Code 
of Fair Competition for the Chemical Manufac- 
turing Industry. 

Definitions—(a) The term ‘‘President’’ as used 
herein means the President of the United States. 

(b) The term “Administrator’’ as used herein 
means the duly appointed resentative of the 
President to administer the National Industrial 
Recove Act. 

(ce) e term “Chemical Industry” as used 
herein and covered by this Code, shall be defined 
to mean the production and sale by the pro- 
ducer of heavy, industrial and fine chemicals, 
and their by-products, unless separate codes not 
supplementary to this Code are submitted by 
any division or sub-division of this Industry and 
approved by the President. : 

(d) The term “Alliance” as used herein 
means The Chemical Alliance, Inc., a non-profit 
sharing corporation organized and existing under 
the laws of the State of Connecticut. A copy 
of the Constitution and By-Laws of said cor- 
poration is attached hereto marked ‘Appendix 
A ” 


Ts effectuate the policy of Title I of the 


“(e) The term re as used herein 
means all rsons omola yed in any phase of the 
Chemical ndustry covered by this Code. 


({) The term “effective date,” as used here- 
in, means the tenth day after this Code has been 
approved by the President of the United States. 

Hours of Labor—On and after the effective 
date, no person, including accounting, clerical, 
office and sales employees, employed within the 
Chemical Industry shall be permitted to work 
more than an average of forty hours per week 
during any period of four months nor more 
than forty-eight hours during any week, but 
such limitations shall not apply to: 

(a) Any person employed in an executive, 
administrative, supervisory and/or technical 
(not to include skilled operating labor nor non- 
professionally trained, laboratory workers) ca- 
pacity, or as an outside salesman. 

(b) Any person employed as repairman, engi- 
neer, electrician, loader, truck driver, cleaner or 
watchman; provided that, no person specified in 
this sub-paragraph (b) shall be permitted to 
work during any three months’ period more 
than an average of forty-four hours per week 
nee Sas than forty-eight hours in any one 
wee 

(c) These departments or divisions of the 
Chemical Industry in which season or peak de- 
mand places an unusual and temporary require- 
ment for production upon such departments or 
divisions, except that in such cases no employee 
shall be permitted to work during any three 
months’ period more than an average of forty- 
four hours per week nor more than forty-eight 
hours in any one week. 

(d) Employees engaged on continuous opera- 
tion at places where adequate supply of quali- 
fied labor is not available and cannot reasonably 
be made available and where restriction of hours 
of such employees would unavoidably reduce 
production. In such cases the average weekly 
hours may not be in excess of forty-eight hours 
per week and at the end of each calendar month 
any such employer in the Chemical Industry 
shall report to the Alliance, in such detail as 
may be required by the Executive Committee or 
the Administrator, the number of man hours so 
worked, giving the reasons therefor, and the ratio 
which such man hours bear to the total num- 
ber of man hours during said month. 

(e) Cases of emergency, provided that at the 
end of each calendar month any such employer 
in the Chemical Industry shall report to the Al- 
liance, in such detail as may be required by the 
Executive Committee or the Administrator, the 
number of man hours so worked, giving the 
emergency reasons therefor, and the ratio which 
such emergency man hours bear to the total 
number of man hours during said month. 

Minimum Wages—On and after the effective 
date the minimum wages paid by any employer 
in the Chemical Industry to any employee, an. 

cluding accounting, clerical, office and sales 
ployees, shall be not less than thirty-five oomte 
per hour when employed in the Southern Dis- 
rict as defined below, nor less than forty cents 
per hour when employed elsewhere in the United 
States; provided, however, that if the hourly 
rate for the same class of work on July 15. 
1929, was less than thirty-five cents per hour 
in the Southern District or less than forty cents 
per hour elsewhere in the United States, then 
n that case the minimum wages paid hereunder 
shall be not less than the hourly rate paid on 
July 15, 1929, and in no event less than twenty- 
five cents per hour in the Southern District and 
thirty cents r hour elsewhere in the United 
States; provi however, that where a State 
1W provides a higher minimum wage, no per- 
on employed within that State shall be paid a 
wage below that required by such State law. 
The above provisions shall apply in all cases 
xcept that 

(a) Apprentices and learners for not more 
han the first six months of employment shall 
e paid not less than eighty percent of the min- 

mum wages above provided and the total num- 
er of apprentices and learners shall not exceed 
ve per cent of the total number of employees 


employed by any employer subject to this Code. 

(b) Employees who because of age or infirm- 
ities are employed in such positions as watch- 
men, gatemen, caretakers, etc., shall be paid 
not less than eighty per cent of the minimum 
wages hereinbefore provided and the total num- 
ber of such employees shall not exceed five per 
cent of the total number of employees employed 
by_any employer subject to the Code. 

For the purposes of this Article “Southern 
District’ shall be defined as that territory south 
of the States of Maryland, West Virginia, Ken- 
tucky and Missouri, and including the States of 
Oklahoma and Texas. 

Child Labor—On and after the effective date, 
no employer in the Chemical Industry shall em- 
ploy any person under the age of sixteen years: 
provided, however, that where a State law pro- 
vides a higher minimum wage, no person below 
the age specified by such State law shall be em- 
ployed within that State. 

Administration—The Alliance is hereby ap- 
pointed an agency for the following purposes 

(a) To collect from the members of the 
Industry all data and statistics in relation to 
number of employees, hours of labor, and rates 
of pay necessary for the administration of the 
provisions of this Code which may be called for 
by the Administrator. Any data and/or statis- 
tics of a confidential nature shall be collected 
and compiled by a firm of Certified Accountants 
or other suitable agents selected by the Alliance 
and not a member or connected with a member 
of the Chemical Alliance. The data and/or 
statistics so collected by such agents shall 
furnished to the Alliance only in combination 
with other information of the same type and 
in such form as will not disclose the individual 
data or statistics furnished by any single em- 
ployer. No officer or director of the Alliance 
or any other person or agency shall at any time 
have access to or be furnished in any manner 
with any information by said agents which 
would disclose the individual data or statistics 
furnished by any single employer. 

(b) To represent the Chemical Industry in 
conferring with the Administrator with respect to 
the application of this Code and of ct, 
and any regulations issued thereunder, and re- 
ceive complaints, and if possible adjust the 
same, and to coordinate the ——— } 
this Code with such codes, if any, as may affec 
any sub-division of the Chemical Industry, with 
a view to providing joint and harmonious action 
upon all matters of common interest, and to 
receive any pr a for supplementary pro- 
visions or amendments of this Code and trans- 
mit the same to the Administrator; provided, 
however, that as regards all matters mentioned 
in this paragraph (b) said Alliance shall not 
have the power in any way to bind the Chem- 
ical Industry or any sub-division thereof. 

(c) The duties of the Alliance above enu- 
merated shall be performed by J Executive 
Committee. The President may name three rep- 
resentatives who, without expense to the Alliance 
or the industry, shall have the right to attend 
all meetings of said Executive Committee dealing 
with questions concerning the administration of 
this Code but such representatives shall have no 
vote 

(d) Nothing contained in this Code shall con- 
stitute the members of the Alliance partners for 
any purpose. Nor shall any member of the 
Alliance be liable in any manner to any one for 
any act of any other member officer, agent, or 
employee of the Alliance. Nor shall any mem- 
ber of the Alliance exercising reasonable dili- 
gence in the conduct of his duties hereunder be 
liable to any one for any actions or omissions 
to act under this Code except for his own wilful 
misfeasance or non-feasance. 

(e) The Chemical Alliance shall: (1) Impose 
no inequitable restrictions on membership and 
(2) Submit to the Administrator true copies of 
its Articles of Association, By-Laws, regulations 
and any amendments when made thereto. 

All members of the Chemical Industry shall 
be entitled to participate in and share the ben- 
efits of the activities of the Chemical Alliance 
by becoming a member of the Alliance, or by 
complying with the requirements of this Code 
and sustaining their reasonable share of the 
expenses of its administration. The reasonable 
share of the expenses of administration of each 
member of the Industry shall be determined by 
the Alliance on the basis of the total number 
of empleyees covered by this Code, as provided 
in the Constitution and By-Laws of the Alliance 
or, subject to the approval of the Adminis- 
trator, on such other equitable basis as the 
Alliance from time to time may determine. 

If any employer in the Chemical Industry is 
also an employer in any other industry, the pro- 
visions of this Code shall apply to and affect 
only that part of the business of such employer 
which is a part of the Chemical Industry. 

‘oyee Organization and Bargaining: (a) 
Employees shall have the right to organize and 
bargain collectively through representatives of 
their own choosing, and shall free from the 
interference, restraint or coercion of employers 
of labor, or their agents, in the designation of 
such representatives or in self-organization or in 
other concerted activities for the purpose of col- 
lective bargaining or other mutual aid or pro- 


tection. 

(b) No employee and no one seeking em- 
ployment shall be requi as a condition of 
employment to join any company union or to 
refrain from joining, organizing, or ae a 
labor organization of his own ch 

(c) Employers shall comply with "the maxi- 
mum hours of labor, minimum rates of pay 
and other conditions of employment, approved 
or prescribed by the President. , 

In all activities under this Code, the peculiar 
relation of the Chemical Industry to national de- 
fense, national health, national industry and 
national agriculture must be constantly borne in 
mind by its employers, stockholders, directors, 
executives and employees. The present prod- 
ucts of this industry should be regarded as only 
byproducts; its main product and purpose the 
extension of chemical knowledge in the public 
interest. It is recognized that the Chemical In- 
dustry, if it is to keep abreast of chemical prog- 
ress in the world, requires employees capable of 
constant advancement in their tec nical skill and 
of high and loyal character. Therefore, con- 
scious of the great purpose of the .K 
by presenting this Code the employers in this 
industry shall not be deemed to have waived 
any of their constitutional and legal rights to 
engage, promote or release employees, and the 
members of the industry shall not be deemed 
to have waived any other constitutional rights. 

The President may from time to time, cancel 
or modify any order, approval, license, rule or 
regulation issued under Title I of the National 
Industrial Recovery Act. 

Supplementary provisions covering fair trade 
practice rules, applicable to sub-divisions of the 
Chemical Industry, may from time to time be 
submitted by the agency designated herein, or by 
an agency named by any sub-division, for the 
approval of the President. Notwithstanding 
any provisions of Article V, or any authority 
conferred thereby, any sub-division shall have 
the right to and shall be entitled to submit in 
its own behalf, direct to the National Recovery 
Administration, and to administer, such supple- 
mentary provisions concerning fair trade prac- 
tice rules, providing that no such supplementary 
provisions shall inconsistent with the pur- 
poses and provisions of this Code. 

Subject to the approval of the President any 
sub-division of the Chemical Industry operating 
under the provisions of this Code may elect to 
sell any of its products only upon open prices 
and/or terms and conditions publicly announced 
by each member of such sub-division. Any 
changes in prices and/or terms and conditions by 
any member of such sub-division shall be an- 
nounced by such member immediately to all 
other members of the sub-division through such 
Agency as the sub-division may determine. 
Variations from such open and publicly an- 
nounced prices and/or terms and conditions 
shall not be allowed. 

By presenting this Code, and the specific pro- 
visions of Articles II and ITI hereof, those who 
have assented hereto do not thereby consent to 
any modification thereof, except as each shall 
thereto subsequently agree. 

Except as to temporary exemptions or staves 
arising by reason of the operation of the Exec- 
utive Order of July 15. 1933, any exemption 
or stay of application from the provisions of 
this Code shall be granted by the Administration 
onlv after submission of the application to the 
Alliance and the expiration of a reasonable time 
within which to permit the Alliance to submit 
recommendations thereon. It shall be the policy 
of the Administration in granting any exemp- 
tion or stay of application that no distinction 
shall be made between the person or persons 
requesting such exemption or stay of applica- 
tion and other persons similarly situated in the 
Chemical Industry. 

The Code shall continue in effect for a period 
of ninety days after the effective date thereof, 
subject, however, to amendment at any time 
as hereinbefore provided, and also subject to the 
reserved power of the President to cancel or 
modify his approval thereof. The Code shall 
continue in effect after the expiration of said 
period of ninety days in the absence of such 
reserved power on the part of the President. 
or in the absence of the exercise by members of 
the Alliance of the power which thev hereby 
reserve, to terminate the Code at anv time after 
the expiration of the said period of ninety 
days. Such cancellation shall be proposed by 
the Code Authority by vote of the majority 
of members thereof at the time in office. The 
proposal to cancel shall then be submitted to 
all members of the Chemical Alliance who shall 
be given a right to vote thereon. If at least 
two-thirds of the votes entitled to be cast by 
the members of the Chemical Alliance. in ac- 
eordance with the provision of Article VITT, 
Section 5 of the Constitution and By-Laws of 
the Chemical Alliance shall be in favor of can- 
cellation. the Chemical Alliance shall have the 
power, after service of a thirty day notice on 
the Administration, to terminate said Code. 
When so terminated, all subsequent liabilities 
and obligations hereunder shall cease. Not- 
withstanding such action by the Alliance, any 
sub-division of the industry may elect to con- 
tinue the Code in effect as to itself. 
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~ CONTROLLING 


Atmospheric Conditions in 


I" HAS BEEN well stated that the successful rayon 
producer is successful only so long as he is able to 
control the chemical processes in his plant. This is 
really only possible when the atmospheric conditions in 
the plant are controlled. 

In some parts of the process to be described, tem- 
perature control is necessary in order that the proper 
degree of aging of the chemical compounds may be 
obtained. In other parts of the process control of both 
temperature and humidity are required. In parts of the 
plant exhaust systems must be installed to remove objec- 
tionable gases, and the air introduced into these rooms 
to replace the air which has thus been exhausted must 
be controlled and properly conditioned. In fact, it is 
practically impossible to control the temperature and 
humidity in a rayon plant without the use of properly 
designed air-conditioning equipment. 

The Covington, Va., plant of the Industrial Rayon 
Corp. is an example of well-controlled operation by air 
conditioning. It represents one of the most modern 
installations of equipment for the production of viscose 
rayon. This plant was the first in this country, pro- 
ducing by the spool spinning method, to operate with 
an increased size bobbin. The advan- 
tages to be gained from the use of 


Distribution of production costs in the rayon industry 
is as follows: raw materials and chemicals, 38 per cent ; 
labor, including maintenance, 41 per cent; and fixed 
charges, including maintenance other than labor, 21 per 
cent. 

Water for process use comes from Potts Creek which 
has a minimum flow of 10,000,000 gal. per day, of which 
3,000,000 gal. is used. Water is pumped to the treat- 
ment plant adjacent to the chemical building where the 
mineral matter is coagulated with aluminum sulphate, 
settled, and filtered by gravity through sand beds. The 
pH of the water is then accurately adjusted at 7.6 in 
the clear well, because of its influence on the efficiency 
of the water in the process operations. 

This plant is in an unusually fortunate position in 
regard to waste disposal which is by means of the nearby 
Jackson River. The industrial waste consists chiefly of 
dilute solutions of sodium bisulphate which tends to 
purify the water of the river previously contaminated 
with, among other things, large quantities of waste prod- 
ucts derived from the production of pulp and paper by 
the sulphite process. The subsequent addition of the 
acidic wastes causes the formation of a finely divided 





this method are greater length of 








thread per bobbin with greater uni- 
formity resulting in increased effi- 
ciency and economy. Also, it was the 
first plant to use downward exhaust 
on spinning machines. 

The productive capacity of the 
plant, when the floor space in every 
building is included, is about 244 Ib. 
of rayon per year per sq.ft. ; or a pro- 
duction of 9,700,000 Ib. per annum 
on only 400,000 sq.ft. of floor space. 
The product includes rayon yarns 
ranging in denier from 450 to 30, 
both in lustrous and low lustrous 
types. 

As has been demonstrated at the 
Covington plant the efficiency of a 
rayon plant to a large extent is due to 
the economy which is practiced in its 
design and construction. This plant 
was built at a cost of about 78c per 
lb. per yr. capacity and has an initial 
advantage of comparatively low fixed 
charges per pound of product manu- 
factured. 
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After the sheets of cellulose are treated with alkali they must 


be shredded and ground to form crumbs 


_ 
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RAYON PRODUCTION 


By JAMES A. LEE 


Managing Editor of Chem. & Met. 


The Covington, Va., plant of the Indus- 
trial Rayon Corp. is an example of well- 
controlled operation by air conditioning. 
It represents one of the most modern 
installations of equipment for the pro- 

duction of viscose rayon 


Heating units and other 
air conditioning equip- 
ment in one of the spin- 
ning rooms in the Cov- 
ington plant 
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gelatinous floc of cellulosic products resulting in clarifica- 
tion of the water. 

In this Virginia plant the basic raw materials consist 
of a combination of sulphite wood pulp and cotton lin- 
ters. A three-months’ supply, based on the operation 
of the plant at capacity, is kept on hand in the pulp- 
storage building, the small building near the filter beds 
appearing in the accompanying illustration. Nearby are 
the tanks for the storage of carbon bisulphide, sulphuric 
acid, and liquid caustic soda. The bisulphide tanks are 
totally immersed in water pits to minimize explosion 
hazard. 

The viscose solution is prepared in a five-story build- 
ing and the various steps in the process are so arranged 
that full use is made of gravity in handling the com- 
pound during the several stages in its processing. The 
pulp, the only solid material handled, is transferred 
from storage to the top floor by means of an elevator ; 
the caustic soda is pumped to the dissolving and mixing 
tanks located on the top floor, where the two solutions 
















Covington, Va., plant of 
the Industrial Rayon Corp. 


of different concentrations 
are prepared. From this 
point they are distributed 
by gravity to the stations 
where they are used. 

The fifth floor also con- 
tains the steeping presses 
in which the pnlp-linter 
sheets are immersed for two 
hours in an 18 per cent so- 
lution of caustic soda. When 
the mercerizing is completed and the pressure has been 
released the operator drops the sheets through chutes 
directly into Werner & Pfleiderer shredding and grind- 
ing machines on the fourth floor. The alkali cellulose 
in the form of crumbs is transferred through chutes 
to large movable steel storage “cans” in the aging room 
below. 

After aging for 48 hr. at a constant temperature the 
soda cellulose is discharged through chutes in the floor 
directly into the revolving churns on the floor below. 
Here the mass is acted upon by carbon bisulphide which 
converts it into sodium cellulose xanthate. Upon com- 
pletion of the reaction the gelatinous mass is dumped 
into the high-speed Baker Perkins dissolving mixers on 
the first floor where the viscose solution is finally @b- 
tained by dissolving the mass in a dilute solution of 
caustic soda. The viscose is then run by gravity into 
accumulating tanks in the basement and finally trans- 
ferred by air pressure to the ripening cellar in the base- 
ment of the main building, under the spinning room. 
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The viscose solution is evacuated 
to remove all traces of incorporated 
and dissolved air and blown three 
times through Shriver plate-and- 
frame filter presses which remove 
particles of undissolved cellulose 
xanthate and _ solid contamina- 
tion. 

When the viscose has been ripened 
sufficiently it is blown by means of 
compressed air to the spinning ma- 
chines located immediately above. 
Here it is converted into thread, the 
continuous length of which weighs 
about 0.6 lb. The full spools of 
yarn are put into vacuum wash 
boxes where the adherent solution 
of sodium bisulphate is thoroughly 
washed out by hot water. 

As previously mentioned down- 
ward exhaust is used on the spin- 
ning machines to remove the fumes. 
The exhausts are covered with lead 
sheet and the ducts are concrete. 

The yarn intended for an un- 
bleached product, while still wet, is 
placed in other troughs and treated 
by ammonium sulphide to remove 
the adherent colloidal sulphur. The 
yarn is then passed through long 
Proctor & Schwartz drying tunnels 
where the moisture is reduced from 
150 to about 3 per cent on the dry 
basis. It is subsequently increased 
to the normal 10 per cent. This 
thread is then given a low twist of 
between three and seven turns, 
wound into cones, inspected, graded 
and packed for shipment, while the 
yarn which was not desulphurized is 
wound into skeins, bleached, dried, 
graded, and packed for shipment. 

Conditioning of the air in the 
chemical department is limited to the 
control of a low temperature on the 
third floor and basement where the 
soda-cellulose and viscose solution are aged The cool 
ing is accomplished by means of brine lines. No attempt 
is made to control humidity in these rooms. Cold brine 
and cold water are supplied by a refrigerating plant lo- 
cated in the basement of the power house. Refrigerating 
equipment includes three horizontal enclosed type double- 
acting ammonia compressors direct connected to welded- 
frame synchronous motors. 

Brine from the process departments is cooled in two 
shell and tube coolers located near the ammonia con- 
densers and forced into the line by a centrifugal pump 
The water circulated in the process equipment is cooled 
by brine circulated through coolers in the mill basement 

‘Ghe excess carbon bisulphide and other vapors are 
removed during the processing by two_ horizontal 
vacuum pumps. Motors are connected to these pumps 
by Texrope drives. Water for the various mill pur 
poses is handled by the general-service centrifugal 
pumps in the power house basement. 
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Steeping presses in which the pulp-linters sheets are immersed in caustic soda 
Above—Dissolving mixers in which viscose solution is obtained 


Conditioning of the air during the spinning, twisting, 
bleaching, and drying and finishing is not as simple as 
in the chemical department for both temperature and 
humidity must be controlled. During these steps in the 
process the rayon fiber is very hygroscopic and there- 
fore sensitive to the moisture in the atmosphere. In 
case the humidity in the air is very low, the fiber may 
become too brittle to be properly processed; if the 
humidity is very high, the fiber may absorb sufficient 
moisture to affect its strength. Therefore, close regula- 
tion of temperature and humidity is necessary through 
the processing. 

There are two spinning rooms, two twisting rooms, 
and one finishing room. To condition rooms where spin- 
ning and twisting operations are carried out is largely 
a problem of humidification. (For a detailed descrip- 
tion of the air-conditioning equipment which was de- 
signed and installed by the Carrier Engineering Corp. 
refer to Power, p. 328, Aug. 27, 1929.) These rooms 
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are equipped with individual air-conditioning units, in- 
cluding air washer, fan, fresh-air filters, heating stacks, 
and air-washer pumps. In each conditioning unit a por- 
tion of the air drawn from the room, together with 
filtered fresh air, passes through the air washer, and 
at the washer outlet the remainder of the air from the 
room mixes with the washed air. The proportion of 
return air that does not pass through the washer is con- 
trolled by dampers under the regulation of a hygrostat. 
The quantity of fresh air passing through the washer is 
controlled by the temperature of the air leaving the air 
washer. The combined recirculated air and washed air 
is forced by the fan through the system of ducts to the 
room being conditioned. 

After the rayon leaves the twisting department it is 
necessary to set the fibers in their new position. This 
is done by softening the yarn under required conditions 
of temperature and humidity which removes all strains 
and stresses set up in the twisting operation. After the 
softening process the rayon is dried and the fibers are 
thus set in their new relative position. From here the 
rayon is ready to go to the reeling department. 

In cold weather the conditioning equipment will main- 
tain a temperature of 70 deg. and a humidity of 75 per 
cent in spinning and 60 per cent in twisting rooms. In 
summer a wet bulb temperature 9 and 16 deg. respec- 
tively above the outside temperature can be maintained. 

To insure against dust particles settling on the newly 
manufactured rayon every duct outlet is covered with a 
fine-mesh screen. This screen also serves to distribute 
the fresh air. The air is drawn through a large exhaust 
opening at the rear of the room, over heating stacks 
and delivered by a 35,000-cu.ft. per min. fan to an 
adjoining spinning room. The fan and heating units 
are employed only in cold weather. 

Spinning of the rayon fiber takes place in an acid 
coagulating bath. As the fiber is formed hydrogen sul- 
phide is set free and if allowed to escape into the room 
would cause harmful effects to the workmen. Accord- 
ingly, all of the spinning machines are provided with 


ducts through which fumes are exhausted by three fans 





having a capacity of 224,000 cu.ft. per min. These fans 
deliver the fume-laden air to a brick stack which dis- 
charges the fumes into the atmosphere at a sufficient 
height to render them practically unnoticeable due to 
tremendous dilution with the outside air. 

In the bleaching room heated outside air is brought 
in near the ceiling and the exhaust outlets are under the 
hood over the bleaching equipment. The outlets remove 
the fumes and prevent condensation on the ceiling of 
the room. The exhausts are made of galvanized copper- 
bearing iron covered with a bituminous paint. 

After bleaching the yarn is passed through Proctor & 
Schwartz dryers. It recovers the normal moisture con- 
tent and is cooled to room temperature in the moisture 
regain chamber at the end of the dryer. 

Rayon is inspected and skeined in the finishing room. 
Here air conditioning serves two purposes; it maintains 
the moisture content of the product at a maximum of 
10 per cent, and it prevents perspiration of the workers’ 
hands, which would soil or otherwise damage the thread 
during the inspection. 

Conditioning in the finishing room is accomplished by 
means of a motor-driven low-pressure centrifugal-type 
refrigeration unit. This machine cools the water used 
in the air-washing equipment. In the warm months of 
the year water in the air washer cools the supply air 
sufficiently to maintain a -relative humidity of 60 per 
cent in the room, and in the cold months heating stacks, 
at the fan and at the fresh-air inlet, heat the air supply, 
maintaining the same relative humidity. In the winter 
it is often necessary to heat the water for the air washer 
in order to obtain the desired conditions. To do this a 
mixing fitting has been provided whereby steam at 20 Ib. 
pressure may be used to heat the water. This mixing 
fitting has also been installed at the other air washers. 

Shipping and storage rooms are also conditioned. In 
the former the ventilating system is also used for heat- 
ing the room. The fin-type heating coils and fans are 
suspended from the ceiling. In summing up it might 
be said that in the viscose process of manufacturing 
ravon, air conditioning is essential throughout much 
of the process. It is required 
while the soda-cellulose and vis- 
cose solution are aged and from 
the time the fiber is spun until it 
is shipped. 

Before closing the author wishes 
to acknowledge the generous co- 
operation of H. B. Kline, vice- 
president in charge of manu factur- 
ing, of the Industrial Rayon Corp. 





Caustic soda is pumped to the dis- 
solving and mixing tanks located on 
the top floor of the chemical building 
where the two solutions of different 
concentrations are prepared. From 
this point they are distributed by grav- 
ity to the stations where they are used 
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Design of a 


MODERN MOLASSES DISTILLERY 


By GUSTAVE T. REICH 


Pennsylvania Sugar Co., Philadelphia, Pa. 


EDITOR'S NOTE: This is the second of two articles 
by Dr. Reich discussing the manufacture of alcohol 
and distilled spirits. “Distilling Beverages From 
Grain” appeared in the De-ember, 1933, issue. 


NTICIPATING the great revival of the grain alco 
hol industry the general public impression is that 

the molasses alcohol industry will suffer greatly, which, 
in fact, is not the case. The quantity of molasses used 
for the production of alcohol amounted in 1915 to 
approximately 123,000,000 gal. and in 1932 to over 161,- 
000,000 gal. During the last 18 years considerable 
strides have been made in the use of alcohol in the 
lacquer industry and as anti-freeze; furthermore, the 
manufacturers are constantly developing new products 
and new uses for their alcohol. As the cost of manu- 
facturing grain alcohol is greater than that of molasses 
alcohol, owing to the higher cost of raw material and 
manufacture, grain alcohol will not be able to supplant 


lI | li. tiielat 
Raw materials used in alcohol manu- 
facture, 1910-1933 





molasses alcohol in non-beverage industrial applications. 

In 1932 about 64,500,000 gal. of alcohol was pro- 
duced from molasses (calculation based on 2.5 gal. 
molasses per gal. of 190 deg. alcohol). Its manufacture 
is much simpler than that from grain. The milling, 
cooking, malting is omitted, consequently the capital 
investment and operating expenses are much less. As 
to the cost of molasses, it has varied in recent years be- 
tween 3 to 12c. per gallon and at present it is sold around 
4 to 6c. per gallon. 
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America’s most recent and mod- 
ern molasses alcohol distillery 
Continuous still producing 8,000 gal. per 
day of 95 per cent alcohol. Designed 
and installed by the Lummus Co. in the 
new plant of the New England Alcohol 
Co., Everett, Mass. 


The manufacture of alcohol from 
molasses consists of the following steps: 
} (1) Weighing of the molasses. (2) Mix- 
ing with water. (3) Sterilizing (in some 
» plants). (4) Cooling or diluting with 
\ cold water. (5) Preparation of the pure 
culture yeast. (6) Charging the fermen- 
ters with the dilute molasses. (7) Addi- 
tion of pure culture yeast and sulphuric 
acid and yeast food. (8) Fermentation. 

(9) Distillation. 

t The molasses which is received by 
steamers from Java, Cuba, Hawaiian and 
Philippine Islands, and Porto Rico is 
stored in large steel storage tanks each 
holding several million gallons. From 
these storage tanks molasses is delivered 
to the weighing tank in order that all the 
molasses entering the process may be ac- 

curately weighed. It is then pumped into 

mixers where four parts of water are 

added to one part of molasses. The di- 

; luted molasses, called ‘“‘mash,” has a 

density of approximately 18 deg. to 22 

deg. Brix. To judge an ultimate yield 
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from the density is misleading, as quite frequently a high 
density molasses may have a low fermentable sugar con- 
tent. It is then pumped into the fermenters and approxi- 
mately 4 to 1 gal. of sulphuric acid, and about 1 Ib. of 
ammonium sulphate per 1,000 gal. of wort is added. The 
acid inverts the sucrose into glucose and levulose as 
shown previously in the article on grain fermentation, 
while the ammonia salt acts as a yeast food, molasses 
being deficient in nitrogenous products. 

After the molasses, water and chemicals are thoroughly 
mixed approximately 5 per cent of its volume of ripened 
yeast is added. The fermentation of the molasses is 
quite rapid and is completed within 36 to 48 hr.- When 
the fermentation ceases, the density of the beer is 4 deg. 
to 6 deg. Brix and its temperature between 95 deg. to 
105 deg. F. In some distilleries the fermenters are pro- 
vided with cooling coils, thereby maintaining a tempera- 
ture around 85 deg. to 90 deg. F. The alcohol con- 
tent of the fermented mash “beer” is from 6.5 to 8.5 
per cent by volume. It is pumped into the beer rectify- 
ing still as shown in the accompanying illustration, and 
de-alcoholized by a single continuous distilling opera- 
tion producing 95 per cent alcohol. The slop is recov- 
ered only in localities where the health authorities 
prohibit the pollution of the rivers. 
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Steam Jet and Centrifugal 


Water Vapor Refrigeration 


By PAUL BANCEL 
Manager, Condenser Dept. 
Ingersoll-Rand Co. 
New York, N. Y. 


EXT BOOKS and handbooks invariably dispose 
of water vapor refrigeration systems as impracti- 
cal, citing the extremely high vacuums that must be 
maintained against the handicap of air leakage, the 
enormous volume of vapor per unit of refrigeration com- 
pared to other systems and the implied excessive bulk, 
cost and complication. These difficulties arise from the 
fact that water is a decidedly non-volatile refrigerant ; 
at mean atmospheric pressure it boils at 212 deg. and 
even at very high altitudes its boiling point is reduced 
only to about 160 deg. To reach a boiling point of 
50 deg., it is necessary to reduce the pressure to 0.36 
in. of mercury or a vacuum close to the barometer. Un- 
der these conditions the specific volume of water vapor 
is over 1,700 cu. ft. per lb. and a displacement of about 
350 cu. ft. a minute is required per ton of refrigerating 
effect (200 B.t.u. a minute). 
The development of water vapor refrigeration has 
therefore depended in turn on the development of com- 
pressing units capable of sweeping very large volumes of 


low density vapor. These have taken two forms: the 
steam jet booster and the centrifugal compressor. 
Steam Jet Refrigeration 
The use of steam ejectors for compressing water va- 


por was suggested by Sir Charles Parsons about 30 
years ago. Commercial development of Parsons’ idea 
was probably delayed by the inefficiency of the boosters 
available; even as recently as 5 years ago steam con- 
sumption was relatively high and the back pressure 
attainable decidedly low, compared to present day good 
design. 

Steam jet refrigeration consists of apparatus in which 
the water vapor boiled off at low pressure is compressed 
by ejector action of a steam jet and discharged at a pres- 
sure high enough to permit condensation by water of 
ordinary temperature. With either natural or artificial 
supplies of cooling water, it is possible to condense the 
steam at around 28 in. vacuum or 2 in. of mercury abso- 
lute pressure. 

In addition to the steam jet booster, the apparatus 
consists essentially of an evaporator and a condenser 
with auxiliary air pump. The water to be cooled is 
sprayed into the evaporator. If the water enters at 55 
deg. and the absolute pressure within the evaporator is 
maintained at 0.36 in. of mercury, which corresponds to 
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a boiling point of 50 deg., then it is obvious that evap- 
oration must take place until the water is cooled to a 
temperature of 50 deg. 

The popularity of steam jet refrigeration rests pri- 
marily on the advantage of direct evaporation without 
a chemical, on simplicity, low up-keep cost, and absence 
of moving parts. However, where steam and water are 
available at ordinary costs, the economy of operation 
is frequently an important advantage. In general, with 
steam pressures of 100 lb. or more a steam consumption 
of 25-30 lb. per ton may be assumed, and the hourly cost 
of steam will be of the order of 0.75-3 cents per ton. 
With low pressure steam, steam consumption will be 
higher, but the steam less expensive. A mechanical re- 
frigeration unit may be assumed to require about 1 hp. 
per ton, and if motor driven, a power input of less than 
a kilowatt. Depending on the cost of power, the hourly 
cost may again be anywhere from a fraction of a cent 
to 3 cents per ton. 

The capacity of a given booster ejector, that is the 
pounds of water vapor or other gas, drawn in and com- 
pressed at fixed suction pressure, is approximately con- 
stant regardless of the amount of steam being used. 
To save steam, therefore, under varying load conditions 
multiple units are used with hand or automatic control 
to shut off one or more boosters. Manifestly, with mul- 
tiple boosters some provision must be made to prevent 
short circuiting of the vapors from the condenser 
through a non-operating jet and back to the evaporator. 
An improved design developed by the author’s company 
is shown in Fig. 1. This design eliminates all valves 
but the steam valves. Opening or closing a steam valve 
automatically controls the water flow to the correspond- 
ing compartment. The water enters each compartment 
over weirs and when a booster is shut off the condenser 
pressure now exerted in the compartment depresses the 
water so that it cannot flow over the weir but is trapped. 

A steam jet refrigerating unit has large reserve 
capacity for small increase in chilled water temperature. 
If a unit is designed for 50 deg. chilled water tempera- 
ture, an increase to 55 deg. results in a tonnage of 120 per 
cent (Fig. 2). In general, there is a reserve of between 
4 and 5 per cent per degree increase in temperature. This 
is to be contrasted with the decidedly limited overload 
capacity of the conventional mechanical plant. 


Condensed from a much more complete paper presented by the author 
under the title of ‘Water Vapor Refrigeration,” before the Roanoke meet- 
ing of the American Institute of Chemical Engineers, Dec. 13, 1933. 
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However, a refrigerating plant must not only cope 
with heavy tonnage demands but also excessive head or 
back pressures due to extremely hot condenser water. 
At such times a mechanical unit requires excess power 
and falls off in tonnage produced, or for full tonnage 
produces higher chilled water temperatures. Under 
similar conditions of excess back pressure a steam jet 
unit may fail to function entirely. This characteristic 
is inherent in the nature of compression by kinetic 
action. 

If the condenser is designed for 85 deg. water and 
2 in. back pressure an increase to 90 deg. would reduce 
the vacuum, or increase the back pressure to 2.3 in. 
With 0.36 in. evaporator pressure the ratio of compres- 
sion demanded of the booster is thus increased from 
5.5 to 6.35, which is beyond a commercial leeway of 
design. The booster will therefore break back until the 
evaporation pressure has increased by a relatively large 


amount and the chilled water temperature is 10 or 20. 


deg. hotter. 

Reserve against instability or failure of this type lies 
in an increase of steam pressure. As shown in Fig. 3 
every increment in steam pressure results in a corre- 
sponding increase in back pressure against which the 
booster jet continues efficient operation. The unit 
therefore has a very desirable characteristic of increased 
tonnage capacity under conditions of extremely hot con- 





STEAM JET REFRIGERATION 


Fig. 1, Right—tIngersoll-Rand evapo- 
rator for multiple boosters, water flow 





densing water and high back pressure which are most 
likely to coincide with heavy tonnage demands. 


Centrifugal Refrigeration 


In the centrifugal water-vapor unit a centrifugal com- 
pressor of large capacity takes the place of the steam 
jet boosters. The heat discharged to the condenser is 
therefore only the refrigeration load, plus the work of 
the compressor as with the ordinary refrigerating cycle. 
However, design of a suitable unit was very complex, 
due to the enormous volume of vapor to be handled. 
Extensive experiments were conducted by the Ingersoll- 
Rand Co. It was demonstrated that the cycle was en- 
tirely practical and the anticipated reactions to load vari- 
ations proved. An experimental machine was followed 
by a commercial machine illustrated in Fig. 4. The 
compressor is set upon a base which also forms the evap- 
orator and the condenser is attached to the compressor 
discharge, thus producing a compact simple assembly. 
Standard sizes ranging from 50 to 300 tons are avail- 
able. Instead of the motor with speed-up gear a direct 
drive turbine can be used. Speeds are from approxi- 
mately 7,000 to 10,000 r.p.m., depending on size. 

The brake horsepower requirements of refrigerating 
units involve many factors of design and proportion; of 
these the efficiency of the compressor itself is probably 


Vapor outlets to boosters, 
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in which is automatically controlled by 
operation of boosters 


























Fig. 2, Below—Capacity characteristics 
of a steam jet booster: large reserve ca- 
pacity for small increase in chilled water 


Return water 
temperature is shown inlet 


Fig. 3, Lower Right—Back pressure 

characteristics of a steam jet booster: 

reserve against instability lies in steam 
pressure increase 















































en ee en een” 
= Bead equivalent — 
-- 4 | —)- to pressure difference }-- 
= — between evaporator Vo] ~4 
tj ==. and condenser = - 
Chilled water outlet header, 
u = ty 


Water Evaporation Temp.,Deg.F. 











160 32 40 4 50 ~=—+55 60 - 65 
L 

140 4 

120 + - 





“ 





100 Z| 








ial 

o 

+—__ 
\ 


Per Cent Capacity 
© 
r=) 


Pa =] 





















































0 0.1 0.2 03 04 05 06 
Inlet Pressure,Inches Hg Abs 





+ 
i] 
toa) 





+ 
Oo 
>» 














Rated condition 














Stable Operating Back Pressure of Booster, In. Hg 
° 


























-04 Z + 
J | 
F 
-06 1 | | 
60 70 80 90 100 110 120 130 140 


Steam Pressure, Pounds 


February, 1934—-CHEMICAL G METALLURGICAL ENGINEERING 67 


ee 








ey eee 





most important, and there can be no question of the 
fact that a centrifugal compressor is usually less eff- 
cient than a reciprocating machine. However, because 
of lower theoretical requirements for the water cycle, 
the brake horsepower of the centrifugal unit may be said 
to compare favorably with any type of refrigeration, 
frequently being less. 

This unit differs fundamentally from all other types 
in its part load characteristics. Under the usual oper- 
ation at constant speed and without any other adjust- 
ments, reduced tonnage is automatically reflected in re- 
duced power, approximately in proportion to the ton- 
nage. The unit simply floats on the load. 

In Fig. 5 is shown a typical volume characteristic of a 
centrifugal compressor: as the volume decreases the 
ratio of compression increases, and over the designed 
range there is a flat efficiency curve. At part volumes 
the brake horsepower decreases but not proportionately. 
Within limits, a decrease in density at fixed volume re- 
sults in an equivalent reduction in power. With decreas- 
ing load, a change occurs in both volume and density, 
so that, in effect, there is first, a decrease in volume 
proportionate to the decrease in load, as from A to B. 
Then, a decrease in density and increase in specific vol- 
ume which now increases the total volume to inter- 
mediate value C. 

The characteristics of a unit at varying condenser 
water temperature, plotted against tonnage, are shown 
in Fig. 6. Condensing water quantity is maintained con- 





Circulating / 





stant for all three curves of each group; in each group 
the center line corresponds to rated maximum condens- 


ing water temperature. Horsepower and chilled water 
temperature are seen to be approximately parallel straight- 
line functions of the tonnage. 

It was shown in connection with the steam jet unit 
that only a small increase in chilled water temperature 
occurs at overloads. A similar characteristic is true of 
the centrifugal machine. For a moderate overload the 
increased chiiled water temperature is very slight. 

This is to be contrasted with the very sharp increase 
in chilled water temperature in the case of machines 
using a refrigerant. In the latter the effect of scaling of 
the heat transfer surfaces is also an important cause of 
reduced efficiency. Fig. 7 shows the comparison of the 
characteristics of the conventional refrigerating machine 
with the centrifugal water vapor type. 

Standard steam jet or centrifugal machines are not 
designed for cooling brine or for producing freezing 
temperatures. Temperatures from 35 deg. up can 
usually be obtained but in general low temperatures 
should not be specified except for part load. A chilled 
water temperature around 50 deg. is the normal rating 
of water vapor units. Maximum condensing water tem- 
perature should be definitely anticipated and specified ; 
this is particularly true with cooling towers and ponds 
which in the author’s experience tend to be rated on 
more favorable wet bulb temperatures than may actually 
prevail for appreciable periods of time. 
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Economic Considerations Govern 


Equipment Replacement 


By WYMAN P. FISKE 


Assistant Professor of Accounting 
Massachusetts Institute of Technology 
Cambridge, Mass. 


UCH LITERATURE is available on the eco- 
nomics of replacements. Investigations made 
by various individuals have resulted in the publication 
of a number of formulas designed to assist the busi- 
ness man in reaching a sound decision. These formulas 
are of varying complexity and soundness. Many oi 
the analyses offered by equipment manufacturers are 
hopelessly inadequate. Business men, and particularly 
those concerned with plant, naturally approach the ques- 
tion of plant replacement in a state of bewilderment 
as to which of the many formulas and analyses they can 
accept as satisfactory. It is not the object of this paper 
to add to the present confusion by suggesting a new 
formula. Rather it is the object to point the way to 
such fundamentals as will simplify what has been made 
unduly complex. 

Perhaps the most common error in comparing equip- 
ment or processes is to fail to make the comparison on 
similar tasks. The assumption is frequently made, often 
unconsciously, that the total output of two machines of 
varying capacities can be used. This is certain to lead 
to unfortunate results. Comparison should always be 
made upon the basis of the production required, and 
that production must be identical for the two alternative 
methods under consideration. This assumption will 
usually mean either considerable unused capacity under 
one method or else two or more units under the other 
method. Savings in running time per unit of operation 
do not result in savings in cost unless the added produc- 
tion possible can be used or unless operators can be 
shifted to other tasks (or laid off). In every case, total 
annual costs must be charged to the production of the 
period; if the machine is idle half the time, then the 
busy half must bear the total costs. 

The mistake described in the previous paragraph is 
ilways made easier by attempts to make the comparison 
n the basis of unit costs. Conversely the use of annual 
costs of required production will avoid this and other 
errors. There is no fundamental error in the use of unit 
costs, but the reasoning is difficult, and the adjustments 
more delicate. 

A real error, and a common one, lies in the assumption 
that certain expenses will be the same under both meth- 

is. The trouble is that expenses which we assume to 

common have an unfortunate habit of differing. 


Based on a paper presented by the author under the title of 
\mortization, Depreciation, Obsolescence and Replacement,” before the 
inoke meeting of the A.I.Ch.E., Dee. 12, 1933. An earlier paper from 

source, appearing on pp. 26-29 of the January. 1934. issue of 
*m. & Met., covered the first three subjects of the author's title. 
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Labor costs obviously differ, material cost may differ, 
and burden also will vary in most cases. Every item 
of expense must be considered in detail to determine the 
effect of the new equipment or method. 

The word “saving” is subject to misinterpretation. The 
popular confusion between saving and reduction of cash 
outlay should not bother trained engineers. A saving 
exists when there is an increase in net worth resulting 
from the adoption of the new method. Unless net worth 
(the owner’s interest in the business) increases, appar- 
ently favorable changes in cash or any other asset or 
liability are not accompanied by real savings. Any 
analytical comparison of two machines, methods or 
processes must, therefore, seek to measure the effect of 
various choices on profits and net worth. 

The substitution of a new machine or method for an 
existing one must depend on the relation of resulting 
savings to the added investment required, rather than 
to either the total cost of new equipment or that plus 
the loss on the old. If the savings constitute an ade- 
quate return on the added investment, the purchase is 
desirable and the mere fact that this saving does not 
constitute an adequate return on the total cost or the 
total cost plus the loss on the old equipment is no reason 
for not making the purchase. The investment in old 
equipment is a sunk cost to which the enterprise is com- 
mitted. New equipment should not be burdened with a 
requirement of earning a return on past mistakes. If 
the old equipment can be used for partial payment on 
the new either by sale or exchange, then the amount of 
investment necessary, to accomplish the desired saving is 
correspondingly reduced and the change becomes increas- 
ingly attractive. Where the comparison is between 
present hand methods and a choice of new methods 
involving the purchase of equipment, the saving accom- 
plished by the least expensive equipment must of course 
be related to the entire cost of that equipment; the 
additional saving resulting from more expensive equip- 
ment must be measured against the additional invest- 
ment required. 

Most of us are familiar with comparative balance 
sheets and income statements. The same simple 
arrangement can be used in the comparison of equip- 
ment. Table I illustrates an arrangement that might be 
used. The object of this tabulation is to guard against 
the errors that often arise in the use of the formulas pre- 
viously mentioned. It therefore begins with a statement 
of the estimated required average annual output in units. 
Expenses are itemized and entered as estimated average 
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annual expenses. 
to the additional investment required. Real difficulty 
will exist in estimating average production and the ex- 
penses involved in that production. Many of the 
expenses will, of course, be fixed regardless of the rate 
of production, but others will vary. The tendency of 
repairs to increase as time passes must be taken into con- 
sideration. 

Many business men purchase equipment only when it 
will pay for itself within a definite and usually short 
period. The determination of the period within which 
equipment will pay for itself is of interest to such indi- 
viduals. The problem is simple as soon as it is realized 
that the period is the number of years it will take the 
net savings, before including provision for depreciation 
on the new equipment, to amount to the investment re- 
quired. A simple modification of the “Comparison of 
Kquipment” will provide the answer. This is shown as 
Table II. Interest is included because the savings should 
provide an interest return on the investment in addition 
to return of the investment. Interest is computed on 
a base of one-half of the present cash value of each 
equipment since that is the average investment during 
the use of the equipment. 

An important element of expense and therefore of sav- 
ings is depreciation. Adequate treatment of this item is 
essential to a sound comparison of methods or machines. 
In the tabulation shown as Table I, depreciation has been 
included but is based on the present cash value of each 
equipment. The equipment, the replacement of which 
is under consideration, will be carried among the plant 
items at a book value determined by deducting accrued 
depreciation applicable to this equipment from its original 
cost. Only by chance will this book value coincide with 
the second-hand or cash value of such equipment. 

Much discussion and many mistakes have centered 
about the choice of base upon which the depreciation 
figure used in the comparative analysis is to be computed. 
The use of both book and present cash values has been 
advocated and the use of either will lead to sound con- 
clusions provided there is a proper accompanying treat- 
ment of other items. The use of present cash values as 
the depreciation base for both the old and the new equip- 
ment was chosen for reasons presently to be outlined. 
Of course for the new equipment the present cash value, 
the installed cost and the book value are identical. For 
the old, however, the book and present cash values will 
differ for the reason that depreciation rates are deter- 
mined to write the original cost down to the second-hand 
or scrap value at the estimated time of retirement; 
retirement at any time in advance of that date is proof 
that the original estimate of serviceable life was in error 
and will usually find the book value in excess of the then 
cash value. Consequently disposal of the equipment will 
involve a write-down because of unexpected obso- 
lescence. The treatment of this write-down in the com- 
parison has caused the difficulties. Obviously the cost 
reductions (including the annual depreciation charge) 
resulting from the new equipment must be large enough 
to offset this necessary write-down, for it is the size of 
the savings which renders the old machine obsolete and 
decreases its value more rapidly than would have been 
the case had the new equipment not been developed. 
Provision for absorption of the write-down will be 
accomplished by the use of a depreciation figure which is 


The final figure is the rate of savings 
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based on the cash value of the old equipment at the time 
of substitution, while the use of a depreciation figure 
which has been based on book value will fail to make 
such provision. (See illustrative example in Table III.) 

Recent industrial and economic developments have 
forced reconsideration of equipment policies. Basic to 


Table 1—Arrangement for Comparing Savings 
Possibilities of New Vs. Old Equipment 


Old New 
Equipment Equipment 
(1) Estimated required average annual output* 
Cck ode Retniwhb bile ends oo née 
Estimated average annual expenses 
A. Machine Cost 
(2) Depreciation**............ $ $ 


= <== [Se 


ap 
§ 


; st 
D. Other Costs pooner. 
Special tools. . ; 
Indirect labor......... 


A 


Total Expenses.......... : : $_ $. 
Net Savings 

New over old...... 

Old over new (in red) . 





ov sve 


Total installed cost new equipment 

Leas: Allowance on old equipment 
Additional Investment. . 
Per Cent Net Savings to Added Investment 
(15) (19) 
*Must be identical for both equipments 
**Based in each case on present cash value and estimated probable useful life 


ee eee ee ee 
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Table 11—Determination of Period During Which New 
Equipment Will Pay for Itself 


Old New 
Equipment Equipment 
(1) Estimated required average annual output* 
OT ae ne 
Estimated average annual expenses 
A. Machine Cost 


——————————— —= 





(2) Drepretintios®..... ccccccccscsecs : $ 

(3) dia tedwentsaveta~ ss Gees 

(4) Insurance. yates 

(5) Maintenance and | repairs. . tend 

(6) a epee - ia 

(7) Space cost (rental charge)... . . . 

(8) I ol Ma Gode woes de aes 

(9) B. Direct Labor Cost.............. 
RES A RE RC 

D. Other Costs oem 
(th Special tools. . ceuheke'or we < = 
( ; Indirect labor.............-s+s-+-. = a 
Coe . > .degnnencasndaedes ¥0anessenen esse 
(14) Total Expenses (exclusive of depreciation 
on new equipment)... ..............-+-. $ “ $ 


(15) Interest 6% (on one-half present cash 
value of each equipment)............... 

(16) Net Savings (Providing for interest on 
average investment but paling oe 
ciation on new equipment) . . 








(17) Total —~- r cost new equipment........ 
(19) Number of years required for new equip- 
ment to pay for itself out of savings. ..... 

*Must be identical for both equipments 
**Based on present cash value and estimated probable useful life 


an intelligent approach to such policies is an understand 
ing of the effect of equipment upon costs. All expendi- 
tures for equipment must be recognized as prepaid 
expenses representing services to be performed in the 
obtaining of future product. Accordingly, provision 
must be made for including a proper portion of such 
outlays in determining the costs of product benefiting 
Amortization, depletion and depreciation are all expens« 
items having for their object the making of such pro 
vision; they differ only in the type of assets to which 
they apply; amortization applying to intangible prepaic| 
items such as insurance; depletion to wasting natura’ 
assets; and depreciation to buildings, machinery an’ 
equipment. Like other expenses they serve to keep i 
the husiness assets acquired in sales transactions equiv 
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alent to assets consumed in operations. While many earning power. In the replacement of equipment careful 
advocate the segregation in a special replacement fund analysis is needed to determine the reality of supposed 
of assets retained by charging depreciation, this should savings claimed by machinery salesmen. The use of 
be recognized as a question of financial policy. Such complicated formulas is unnecessary, however, for simple 
segregation not only is usually unnecessary but also tabulation plus the exercise of intelligence will assure 
actually results in withdrawing assets permanently from sound results. 


Table 111—Case Illustrating Effect of Substitution of Equipment 











A. Assumptions B. Analysis of savings 
I. Condensed balance sheet at time of proposed substitution I. Basing depreciation of old equipment on cash value 
Current assets.... $150,000 Current liabilities... $ 50,000 Expenses Old New 
) RR 100,000 Net worth......... 200,000 Depreciation........ Ve Pery errs ye $5,000 $15,000 
——_—_—— — Other operating expenses............... 100,000 90,000 
$250,000 $250,000 — . -—-_—— 
$105,000 $105,000 
II. Data on present plant PO ee. oe et means no gain ner loss 
boo = Ph ema o i 3 33000 II. Basing depreciation of old equipment on book value 
Estimated life........ 22 pie ' : 5 years Expenses Old New 
Final scrap value..... ‘ a none Depreciation..... i 2s eae ae $20,000 $15,000 
Total annual operating expenses exclusive Other operating expenses....... ; : 100,000 90,000 
of depreciation... .. ee -.+.+-. $100,000 


III. Date on proposed equipment 


$120,000 $105,000 











N ing— PCs siberian bes ckdaccewone . 
Installed cost......... Sieidh on viene, etvunieailipeiecaston Waa 
Estimated life................ ia‘e 10 years Total installed cost of new equipment......... . $150,000 
Final scrap value............... . none Less: Allowance on old equipment ae a 25,000 
Total annual operating expenses exclusive adiumiauietiaind 
of depreciation... . wees . $ 90,000 Additional investment.......... Sruacuencesseace +a 
IV. Gross annual income, $120,000 Per cent net saving to additional investment. ....... 125 
C. Comparison of effects of retention and substitution on balance sheet 
I. Effect of retention for five years Ill. Effect of retention for various periods 
iin —~Debit— —Credit— "en = Balance Sheets* at the End of Various Periods 
( nt S 
‘assets... $150,000 (b) $600,000 (d) $500,000 $250,000 Year 5 Years 3 Years 10 Fens 

Plant...... 100,000 (a) 75,000 Current assets............ $170,000 $210,000 $250,000 Old equipment 
(c) 25,000 Se ee 20,0090 10,000 retired at end of 
Current . —————- «—=—=—=—=——=- ——=—=—= five years and 
liabilities $50,000 $50,000 Total assets. $190,000 $220,000 $250,000 must be re- 
Net worth.. 200,000 (a) 75,000 (6) 600,000 200,000 Pitre —— laced by cizai- 
(ec) 25,000 Current liabilities. ni $50,000 $50,000 $50,000 lar or other 

(ad) 500,000 Be se dbaws 00 140.000 170,000 200,000 machine 

$250,000 $250,000 $250,000 $250,000 Total liabilities........ $190,000 $220,000 $250,000 
(a) Write down of old machine (c) Pepeeciotion (5 years @ $5,000) *Determined as in sections CI and CII 
}) Gross income (5 years @ $120,000) (d) Other expenses (5 years @ $100,000) 


ll. Effect of substitution over five year period 














Beginning : —Credi 2 Final . 
jue s oe pon, —~ oo s in, 
Cussena Balance Sheet Debit — alance Sheet IV. Effect of substitution for various periods 
assets.... $150,000 (a) $25.00 ® ose eee $175,000 Balance Sheets* at the End of Various Periods 
SO 100,000 (b) 150,000 3 lesees 75,000 : Wee 5 Wess 5 Years 10 Years 
Current Curremt aanets. ....0.cc00 $55,000 $115,000 $175,000 $325,000 
liabilities $50,000 ; $50,000 De tsbeedeetwkbewean 135,000 105,000 75,000 
Net worth.. 200,000 (a) 75,000 (c) 600,000 200,000 meantime 
(d) 75,000 Total assets........... $190,000 $220,900 $250,000 $325,000 
(e) 450,000 
—_—_—_ ——_—_- Current liabilities.......... $50,000 $50,000 $50,000 $5C,000 
$250,000 $250,000 $250,000 $250,000 FOP sb ec bcccescssis 140,000 170,000 200,000 275,000 
(a) Sale of old machine (c) Gross income (5 years @ $120,000) sabtite: $1 9) $220.000 $2 0 
) Purchase of new machine (d) Depreciation (5 years @ $15,000) Total liabilities........ $190,000 $220,000 $250,000 $325,000 
(e) Other expenses (5 years @ $90,000) *Determined as in sections CI and CII 
Comment on Effects of Retention and CIII and CIV above) shows the net worth item to be a legitimate profit on the annual 
Substitution item to be identical under either hypothesis operating statement, but not to be a saving. 


= ; 4 at the end of any period.* This equality 
Tinowe tress thse Sage mete ofthe net worth’ item shows clearly the 
om moe act of neither loss nor gain, an up- 
— a. ) 2 , oy il ES ports the use of cash value as a basis for 
or any "loss). resulting from the sub- computing depreciation on the old equip- 
tution of the new equipment; it was a gag ne ae ee “i 
‘therefore a matter of financial indifference jot worth in each case increases from 
—, oe old Parca 6 Se an. year to year by a constant amount, $15,- 
vain ie we ll ge a ee Sh -4R -y * 000. Total costs (including both depre- 
wed an apparent saving Considera- = amos O00 gperading “ ey se 
. : ars as f or both machines unde 
n of the effects of retention and poet. analysis BI, while the assumed gross in- 
= on bee pace ~ - Bn me: oqme, is $120,000 ; hence an annual income 
“Net worth is identical at a mes fr oO 5,000 w appear on e operating 
start only if the write-down to cash value statement if the new machine is substituted, 
= fm ge A eS or if the old machine is written down to 
(on will remain constant at $200,000 while SA. .MUS OCte Yor the old machine in 
five years (the remaining life of the old equip- BII (wh ?— k 1 ed 
nt) must pass before the net worth under where book value was used) were 
assumption of substitution reaches $200,- $120,000, so that the operating statement 
0. The reason for this will appear in the Would show no profits; but the same profit 
t above. Of course if the old equipment is Of $15,000 appears for the new machine and 
t. the write-down will not be made; regular is shown in the analysis as a net saving. 
reciation will continue. Careful consideration will show the $15,000 
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This is true because if the old machine is 
discarded the loss due to write-down must 
be taken at a cost of prior production, while 
annual operating costs (including deprecia- 
tion) will be reduced by the substitution ; 
if the gross income remains the same there 
will be a profit on the operating statement. 
Until sufficient time has passed, however, 
for the annual profits to equal the write- 
down there is no saving in the sense of 
improved net worth, for while the write- 
down must be taken immediately as a cost 
of past production if the old machine is 
discarded, the whole book value (assuming 
no ultimate scrap value) will be treated 
as a cost of future production if it is re- 
tained. The use of cash value as a basis 
for depreciation in the analysis decreases 
the annual costs of the old machine by an 
amount equal to a proration of the differ- 
ence between book and cash values of the 
old machine over its remaining life. It 
thus requires the costs under the substitute 
lan to be decreased by the same amount 
fore any saving appears. 
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Use of natural gas for fuel 
and absence of waste fac- 
tory products makes pos- 


sible situation of A. 


Maas Chemical Co. in a 
semi-residential district 


By FRED C. BOWMAN 
Director of Research, 
A. R. Maas Chemical Co., 
Los Angeles, Calif. 


Adapting Products 








To Local Markets 


E TECHNICIANS have in the past devoted 
our energies so effectively to improvements of 


the chemical processes that the economic considerations 
have been somewhat neglected. In this account the 
emphasis is transferred from technical improvements to 
adaptation to environment. There is more than accident 
in the fact that a factory is called a “plant.” Like a 
botanical plant a chemical plant lives and grows from 
youth to age and dies. Both suffer the fiercest compe- 
tition and if either is ill adapted to local conditions it 
is quickly crowded out. 

The A. R Co 
of marked economic instability. 
rapid 
hardly 


rooms 


is situated in a region 
Change is bewildering], 
Districts change so much in five years as to be 
recognizable New like mush 
and, are sometimes as evanescent. If a 
plant builds for the present only, in five years it 1s 
obsolete. If, on the other hand, it is designed for th 
estimated capacity of five years ahead, it may run in 
The effect of these 
conditions is to put a premium on low investment and 
temporary construction, even though operating expenses 
Few California concerns appre 
ciate this and premature large expenditures for plant are 
regrettably common. Those firms are fortunate that have 
to restrict their capital outlay 

The development of the A. R 
Los Angeles, in ten years from a bath tub to a seven 
acre site, with two acres of buildings and connections 
with two railroads, is interesting because so many con- 
ventions of Eastern chemical engineering practice have 
The company, after a few 


Maas Chemical 


businesses rise 


alas, 


the red because of over-capacity 


are thereby increased. 


Maas Chemical Co., of 


been disobeved successtully 
vears of “finding its feet’ and making its mistakes on a 
small scale, has evolved a policy of adaptation to local 
conditions which is working well. 

[nstead of the usually sound practice of locating a plant 
where conditions are best for manufacture of the pro 
posed product, the firm has followed the different and 
sometimes dangerous policy of locating near a large 
potential market and then seeking products that could 
be manufactured and sold in that district to advantage. 
Nearness to the consumer was judged to be more im 
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portant than the advantages due to large capacity or 
cheap raw materials. 

It is the duty of their research department to study 
continually the possibilities of making new products at a 
profit. Not one in ten of the projects examined is found 
to have promise, and the fault is usually that a market 
survey shows local demand to be too small to justify 
manufacture. If a probable local sale of $10,000 per 
annum is indicated, a detailed study of the project is 
made. According to Eastern standards such a prospective 
volume would be too small, but in this new and rapidly 
growing section it pays to be the first to claim a market, 
which may increase in a few years to respectable dimen 
sions. Usually no other competitor enters such a small 
chemical field, in which it is obvious that two cannot 
survive. 

\n unusual feature of office organization that might 
not work as well elsewhere in that cost accounting is done 
by the research department. Little attention is paid to 
past performance, but in these distracting times there is 
a frequent demand for next month’s costs and for esti 
mates of the effect on factory operation of gaining o1 
losing a contract. 

It has been found that training its own staff is not 
good policy for a small concern, as there are no mino1 
positions in which a novice can gain his experience. T 
men of the Maas staff have all received their training 
with other successful chemical companies, chiefly th 
larger Eastern concerns. Technically trained men con 
25 per cent of the total employees. 





stitute 2 
The high wage cost made necessary by the employ . 
ment of so many technical men is balanced and made pos ; 
sible by a low capital cost. Williamson (Chemical Engi . 
neering Economics, 1926) states that the average capita 
investment of the chemical industry is $1.30 per dolla 
of annual sales. The Maas company’s investment, i1 } 
cluding working capital, is 53c. per dollar of annual sales 
Two causes for this departure from usual standards 
deserve extended comment. The first is the effect 0! 
climate The mild dry weathe: 
permits the lightest possible construction and reduces §& 
deterioration to a minimum. Buildings have usually n 


on construction costs. 
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foundations in the ordinary sense, but are erected on a 
light concrete slab that serves for both foundation and 
floor. Walls and roof are of galvanized iron on a light 
wooden frame. As there is no frost, buildings are un- 
heated and piping need not be buried. The cost of such 
one-story construction in 1932 was 22c. per sq.ft. 

The other advantage is one seldom mentioned. It is 
the skeleton in the closet of Los Angeles. More business 
enterprises fail here than in any other part of the 
country. Generally they are well engineered, but eco- 
nomically wrong. The result is that the district is strewn 
with the finest Eastern chemical apparatus that is tech- 
nically second-hand stuff, though the term seems wrong 
to describe apparatus that in some cases has never even 
been set up. Some examples may be of interest. The 
Maas company bought a fine vacuum evaporator that had 
been operated only one day for 25 per cent of cost, and 
a calcining furnace that had never been operated, at an 
equal discount. When a new 50-ft. smokestack was 
needed, a Solvay carbonating tower from a failed soda 
plant was converted into probably the strongest steel 
stack in the country at a material cost of $100. 


Eastern Plant Methods Not Used 


Operation of the plant differs from the methods found 
best in the East. Methods of mass production are 
usually avoided. Continuous processes are usually not 
employed where good batch methods are available. The 
plant is shut down over each week-end except for one 
or two workmen. Processes requiring two 8-hr. shifts 
are often used, but 24-hr. operation with its inefficient 
“graveyard” shift is avoided almost entirely. The labor 
used is a high class of American workmen, and they are 
moved frequently from station to station about the plant, 
so that there are always experienced and competent men 
available for any operation. Hourly rates of pay, which 
are 55c. for process labor, have not been cut during the 
depression and the number employed has been moderately 
increased. This method of operation undoubtedly makes 
for high labor costs, but permits close regulation of pro- 
duction to accord with sales. In such times as these 
the defects of continuous mass production are more 
noticeable than its advantages. 

The rate of obsolescence is unusually high, being about 
30 per cent. Actual depreciation is not 10 per cent, but 
increasing sales and improvements in processes render 
apparatus rapidly unsuitable. It is hoped that the rate of 
obsolescence will in future decline through better 
planning. 

Six soda salts are produced. The oldest is hypo, or 
sodium thiosulphate, which is produced for the motion 
picture industry, and to a less extent for chrome tan- 
ning. About 75 per cent of the films made in Hollywood 
are fixed with Maas hypo. The process is the standard 
one of burning sulphur, absorbing in soda ash solution, 
boiling with sulphur, filtering, concentrating, crystalliz- 
ing, centrifuging, drying, and screening. Standard 
apparatus, such as a Glens Falls sulphur burner, brick- 
lined absorption towers, steel crystallizing pans, and 

thers, are used. This simple process has resisted engi- 
neering innovations for generations. More careful con- 
trol of quality than usual is needed to produce a photo- 
vraphic grade of hypo, but no special purification is called 


Anhydrous sodium sulphite is made for the film studios 
and to a less extent for the mining trade. About 75 per 
cent of the movie films are made with Maas sulphite. 
The requirements of purity are unusually severe, exceed- 
ing usual laboratory reagent specifications. 

The sulphite is made by direct crystallization of the 
anhydrous salt in a special process, for which patent 
application has been made. By very quick handling of the 
anhydrous crystal it is possible to centrifuge and dry it 
with so little oxidation that the finished product tests 
over 97 per cent Na2SQs. 

Sodium carbonate monohydrate is made for the film 
studios by the standard process of dissolving soda ash 
and crystallizing in a salting-out evaporator. Careful 
control of quality to attain photographic standards is 
needed, but is not difficult. 

Several sodium phosphates are made from 61-deg. Be. 
Anaconda phosphoric acid, which is shipped from Mon- 
tana to Los Angeles in steel tank cars. If the acid were 
only slightly diluted it would eat the steel car to pieces 
in a few hours. Disodium phosphate is made by the 
standard process of nearly neutralizing phosphoric acid 
with sodium carbonate (the natural desert ash being 
used), filtering, completing neutralization with caustic, 
refiltering, concentration and crystallization in a batch 
type mechanical cooling crystallizer. Western demands 
for the di-salt are small, as there is no silk industry. It 
is used for treating boiler waters, which in the Southwest 
are often so alkaline that disodium phosphate is more 
suitable than the tri-salt. 

Trisodium phosphate is made in much larger tonnage. 
Some parts of the plant which could be difficult to enlarge 
later were built to a capacity of 80,000 Ib. trisodium 
phosphate per day, while the “neck of the bottle” is the 
bank of crystallizers with a present capacity of 16,000 lb. 
per day. Owing to the non-corrosive nature of Anaconda 
phosphoric acid, it has been possible to construct the 
plant entirely of steel, which reduced the capital invest- 
ment considerably. The plant was briefly described in 
Chem. & Met., Vol. 36, p. 476, when constructed in 1928. 


Packaging Trisodium Phosphate 


Standard trisodium phosphate has the drawback for 
packaging or shipment in hot weather that it cakes badly. 
During recent years manufacturers have spent much 
attention on the problem and several excellent methods 
of preventing this difficulty have been worked out and 
patented. The Maas company’s solution is to make a 
double salt of trisodium phosphate and sodium nitrate, 
in which about 3 per cent NaNQOs replaces part of the 
water of crystallization. It has the further advantages of 
reduced causticity, lower vapor tension, somewhat 
greater detergent value, and better appearance. This 
product (U. S. patent No. 1,890,453) is finding a grow- 
ing market in several states for household detergent and 
water-softening uses. 

It has been the policy either to bring out a new product 
or reorganize an old process once a year. In the past 
five years four products have been added and two pro- 
cesses have been entirely reorganized. It is doubtful 
whether so strenuous a policy can be continued indefi- 
nitely, but the research department has enough irons in 
the fire to continue the policy for at least two or three 
years more. 
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Drying Gases 
By Absorption 


The first of two articles covering the methods of 
carrying out this important unit operation; the 
second, to appear in March, will deal with dry- 
ing by absorption, refrigeration and compression. 


EMOVAL OF MOISTURE from gases is a prob- 

lem which most chemists and chemical engineers 
have often encountered in the course of their laboratory 
experiences. In principle, the problem is relatively 
simple and, in the laboratory, is usually solved without 
much difficulty. For the chemical engineer, however, 
the practical problem of drying gases is more compli- 
cated, especially when the advantages to be derived from 
drying are not wholly apparent. The specific problem of 
drying a particular gas or gas mixture may involve an 
intricate problem of general economics and a detailed 
knowledge of alternative processes for removing mois- 
ture and for the operation of the main process without 
such removal of moisture. 

The proposal to dry air for blast furnaces was made 
30 years ago by Gayley (Trans. Amer. Inst. Min. Eng., 
Vol. 35, 1904, p. 746) who worked out a well-considered 
process involving refrigeration. Several furnaces were 
built and operated with this system, but they were aban- 
doned because economic conditions and technical condi- 
tions (improvements) have largely made the dry blast 
either unnecessary or of decreased importance. A second 
important large-scale application under consideration to- 
day is the drying of city illuminating gas. Several dis- 
cussions of the subject have appeared in the literature 
and various plants have resorted to its use but the ulti- 
mate advantages are still debatable. 

A third important application of drying technique is 
that of gases and gas mixtures which are to be used 
subsequently in catalytic processes. In this application 
of drying, the absence of water in the gas or gases is 
necessary in order to avoid: (1) the temporary or per- 
manent inactivation of the catalyst; (2) the decreased 
absorption of a reaction product and consequent loss of 
material; and (3) corrosion caused by the presence of 
moisture. A fourth major application of drying agents 
is in the conditioning of air and other gases that are used 
in the chemical and physical processing of a large num- 
ber of materials, such as dyestuffs, dye intermediates, 
textiles, and so on. The presence of moisture interferes 
with the production of solid carbon dioxide due to the 
formation of hexahydrated carbon dioxide (CO2.6H2O), 
which freezes at 110 deg. C. To avoid stoppages in the 
lines the moisture may be removed by sulphuric acid, cal- 
cium chloride, or silica gel (Littler, Chem. and Ind., Vol. 
52, 1933, p. 533). 

The purposes of this paper are four-fold: first, to dis- 
cuss in some detail the drying of gases by absorption; 
second, to make available new data on the partial pres- 
sures of water over aqueous phosphoric acid solutions; 
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third, to present, in the convenient form of alignment 
charts, the pertinent available vapor-pressure data for 
the three liquid drying agents: sulphuric acid, glycerin, 
and phosphoric acid; and fourth, to tabulate in con- 
venient form the available vapor-pressure and humidity- 
temperature data for (a) solid drying agents, and (/) 
saturated aqueous solutions of pure chemicals, of binary 
mixtures of pure chemicals, and of reciprocal salt pairs. 

Technical methods of drying gases may be classified 
conveniently under the headings of (1) absorption, 
chemical or physical; (2) adsorption; (3) refrigeration ; 
and (4) isothermal compression and expansion. The 
first method will be covered here and the last three, to- 
gether with a discussion of the choice of drying methods, 
in a subsequent article. 

No sharp distinction can be made between the chem- 
ical and physical absorption of water from gases. The 
transition from chemical to physical moisture-absorp- 
tion processes is gradual: from the process of the absorp- 
tion of moisture by phosphorus pentoxide, which is dis 
tinctly chemical, to the processes of absorption of mois- 
ture by sulphuric acid, metallic oxides and anhydrous 
salts, which are a combination of chemical and physical 
processes, to the process of the absorption of moisture 
by glycerin which is distinctly physical. The chief differ- 
ences between the chemical and the physical processes 
are: (a) chemical absorption reduces the moisture con- 
tent to a lower value than physical absorption; ()) 
chemical absorption involves a greater heat evolution 
than physical absorption; and (c) the difficulty of re 
generation of the drying agent is greater for the chemical 
absorbent than for the physical absorbent. 

A drying agent may be either a solid or a liquid. Solid 
materials present the difficulty that they cannot readily 
be circulated and, for a continuous process, two or more 
units must be provided, each so equipped that one is used 
for absorption while the other (or others) is being re- 
generated. Since such units are operated intermittently. 
their efficiency during the cycle may be variable inasmuc! 
as the freshly regenerated absorbent is more efficient at 
the beginning of the cycle than toward the end. Also. 
in many cases at least, such solid absorbents graduall) 
become less and less efficient as the number of cycles 
increases until the original absorbent must be replace 
by new material. Finally, the process of transferring 
heat into the interior of a solid during the process o 
regeneration is obviously inefficient and presents man 
difficulties. 

Liquid materials would seem to be most desirable fo 
the drying of gases. They are easily circulated so tha‘ 
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Table |—Solid Drying Agents and Their Relative Humidities 
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one unit designed for continuous absorption and one 
unit for regeneration, together with circulating pumps, 
would permit continuous operation. Liquids are readily 
dispersed by sprays or distributed over tower packings 
in order to insure that a large surface of the liquid is in 
contact with the gas. Finally, the heat required for the 
regeneration of the liquid absorbent from its mixture 
with water is efficiently transferred to such a fluid mix- 
ture. 

The types of solids that may be used for drying by 
chemical or physical absorption may be divided into three 
well-defined classes: (a) salts capable of forming hy- 
drates ; (b) metallic oxides and hydrated oxides ; and (c) 
acidic oxides. Of the acidic oxides, phosphorus pen- 
toxide is the most important, and is the most effective 
in securing complete desiccation. Its use and prepara- 
tion are well described in several articles (Baker, J. 
Chem. Soc., 1929, p. 1661; Boni, [bid., 1929, p. 1664; 
Finch and Fraser, [bid., 1926, p. 117). The hydrated 
metallic oxides are also very effective in drying, but in 
the presence of carbon dioxide they form carbonates 
which are generally worthless. Of the hydroxides, only 
those which are highly soluble, such as sodium or potas- 
sium hydroxides, can be used and they have a tendency 
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to form a surface coating which reduces their effective- 
ness. Metallic salts which form hydrates are very nu- 
merous and are satisfactory where a moderate degree of 
desiccation is required. Even salts which do not form 
hydrates may be used for drying since every dry salt 
will absorb moisture, provided the partial pressure of 
water vapor in the atmosphere to which it is exposed is 
greater than the partial pressure of water over its satur- 
ated solution. In general, those salts which have the 
highest molar solubility will be the best drying agents. 

A list of solid drying agents and their relative humidi- 
ties arranged in the order of increasing humidities at 
different temperatures is given in Table I which has been 
compiled from the literature by A. T. Krause, librarian 
of the Grasselli Chemical Co., and is included here by 
permission of E. A. Taylor, chemical director of the 
company. The precision of the data is not very great 
in a number of cases and there are some contradictory 
data. Nevertheless, the list gives a good indication of 
the materials that may be used to produce a desired degree 
of dessiccation. Table II (from “International Critical 
Tables,” Vol. 3, p. 385) gives the relative efficiencies of 
some of the more common drying agents. 

When a mixture of two or more water-absorbing sub- 


Table Il—Relative Efficiencies of Drying Agents* 
(Milligrams of residual water per liter of gas dried at 25 deg. ©.) 


Drying Agent Mg. Water Drying Agent Mg. Water 
A filterat —194degreesC. 1.6x 10-3 HeSO« 0.003 
POs <2 x 10% MgO 0.008 
Mg (Cl10,)2 <5 x10“ NaOH (fused) 0.16 
Mg (C10,4)2. 3H:0 <2 x1l03 CaBr2 0.2 
KOH (fused) 0.002 CaO 0.2 
AlsOs 0.003 CaCl: (granular) 0.14—0.25 


** International Critical Tables,” Vol. 3, p. 385. 


Table 111—Vapor Pressures and Relative Humidities of Saturated 
Aqueous Solutions of Binary Mixtures; and Relative Humidities 
of Saturated Aqueous Solutions of Components at 30 Deg. C. 


Binary Mixture— —Components— 
Relative 
Vapor Humidity 
Pressure of Air in Relative 
Saturated Eq. With Humidity of 
Solution, Saturated Saturated Solutions 


Binary Mixture Mm. Hg __ Solution First Second 


NH«NO:; + CO(NH2)s........... ek 18.1 59.4 72.5 
NH«NOs + Ca(NO;)2.4H20... 7.48 23.5 59.4 46.7 
Ca(NO,)2.4H:20 + KNOs... 10.00 31.4 46.7 90.5 
Ca(NO;):.4H20 + NaNO; 12.00 37.7 46.7 72.4 
NaNO; + CO(NH:)> 14.49 45.6 72.4 72.5 
Ca(NO3):. 4CO(NH2)» 

+ oe, fa 4H.0 ch 14.56 45.7 66.7 46.7 
Ca(NOs)2.4 

> CaHtPO):. HO 14.71 46.2 46.7 93.7 
NH«NO; + NaNO; 14.75 46.3 59.4 72.4 
NH«NO: + NHCL.. 16.38 51.4 59.4 77.2 
CO(NH:2): + NaCl..... 16.82 52.8 72.5 75.2 
CO(NH2): + (NHs) 280. 17.95 56.4 72.5 79.2 
Ca(NO)):. oe + CO(NH:): 17.99 56.5 67.7 72.5 
CO(NH2): + NH.«Cl , 18.42 57.9 72.5 77.2 
NH«NO; + NHiH:PO,. 18. 46 58.0 59.4 91.6 
NH«NO; + KNOs,.... 19.07 59.9 59.4 90.5 
feo + KCl 19. 20 60.3 72.5 84.0 

NH.«NO; + ee 19.82 62.3 59.4 79.2 

NaNO; + KNO 20.55 64.5 72.4 90.5 
CO(NH2): t Call (PO): .H20 20.73 65.1 59.4 93.7 
CO(NH2): + KNOs. 20.77 65.2 59.4 90.5 
CO(NH)): + NAH:PO, 20.77 65.2 59.4 91.6 
Ca(NO)):. 4CO(NH:2) 21.25 66.7 Bes — 
NaNO; + NaCl.. 21.53 67.6 72.4 75.2 
NaCl + NH.Cl.. 21.91 68.8 75.2 77.2 
CO(NH:): + KH:PO, 22.32 70.1 59.4 92.9 
NH,Cl + (NH,) 280, 22.70 71.3 77.2 79.2 
CO(NH2) 2 a — ° 22.77 71.5 59.4 96.3 
NaCl + " 22.98 72.2 75.2 84.0 
NH.Cl + KCI. 23.39 73.5 77.2 84.0 
NH,Cl + NH«H:2PO,. 23.68 74.4 77.2 91.6 
(NH4) 2804 + NH«H:PO,. 24.13 75.8 79.2 91.6 

+ KNO,....... 25.01 78.6 84.0 90.5 
(NH«) 2804 + K2SO, 25.92 81.4 79.2 96.3 

7 Bs 6 ens. 26. 48 83.2 84.2 96.3 
KCl + KH:2PO,....... . nn 83.4 84.2 92.9 
KNO:; + K2SO,. 27.97 87.8 90.5 96.3 
NEP. a CaH.«(PO.):.H.0. 28. 26 88.8 91.6 93.7 
KNO: + KH:2PO.. —— 90.1 90.5 92.9 
KH:PO. + CaH«(PO.):.H.0... 28.82 90.5 92.9 93.7 
NH«H2PO; + _ 28.99 91.0 91.6 92.9 
KH:PO, + K:SO0 <0 6=|=6 93.8 92.9 96.3 
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Table 1V—Vapor Pressures of, and Relative Humidities of Air in Equilibrium With, Saturated Aqueous Solutions of 
Pure Chemicals 


Vapor Pressures of Saturated Aqueous Solutions, 


im. Hg 

—_—_—_—_—_—_—_————Temperature, Deg. C. 

Substance 10 15 20 25 30 
Ca(NO;)s.4H:0.......... hede 7.16 9.73 12.04 14.88 
PS abiGhehivhne ake te 6.88 8.95 11.74 14.94 18.93 
ivscvinasevend odin 7.00 9.87 13.63 18.01 23.96 
Divas vedeetee peeve 7.13 9.85 13.53 17.73 23.07 
RRS Sa 7.27. 10.15 13.92 18.12 24.61 
NG V6. 56 cuss eaewre 7.29 10.16 14.22 19.50 25.22 
| 7.48 10.24 14.05 18.06 23.09 
ee RE 8.07. 11.05 15.04 19.89 26.75 
Ds oss dae thee 8.87 12.26 15.21 21.94 28.84 
NH«HsPO, pane codeene 8.94 12.44 16.10 21.91 29.18 
CaH«APO.),.H:0......... 8.95 12.67 16.52 22.89 29.85 
Pe 8.96 12.62 16.89 22.76 29.60 
KS80, . 9.06 12.78 17.30 23.56 30.68 


stances is used for drying it is not possible to predict 
the vapor pressure of the saturated solution from the 
vapor pressures of the saturated solutions of the indi- 
vidual components. A suggestive experimental investi- 
gation has been published by Adams and Merz (J/nd. 
Eng. Chem., Vol. 21, 1929, p. 305) from whose data 
Table III* has been compiled. In this the pairs of salts 
are arranged in the order of increasing vapor pressures 
of their saturated solutions and in the order of increas- 
ing relative humidities of their saturated solutions. 

In the same article the authors also report upon the 
effect of temperature upon the drying power, the re- 
sults of which are given in Table IV, in which the sub- 
stances are arranged in the order of increasing vapor 
pressures and in the order of increasing relative humidi- 
ties of air in equilibrium with their saturated aqueous 
solutions. The data indicate that the relative humidity 
decreases as the temperature increases. However, this 
point is not particularly important since the absolute 
humidity (the amount of water per unit volume of gas) 
will in all cases decrease with a lowering of the tempera- 
ture, and for this reason it is obviously important to carry 
out the drying at as low a temperature as possible. 

The mixtures considered above (Table II1) are those 
that have a common ion. When there is no common ion, 
we have the case of the so-called reciprocal salt pairs 
and the relations are more complicated. Thus, consider- 
ing an extreme case, BaCle and AgeSO, would both 
have some water-absorbing powers, but in a mixture they 
would immediately react to give the insoluble compounds, 
BaSO, and AgCl, which would have no hygroscopicity. 
The hygroscopicities of such mixtures have been studied 
by Merz, Fry, Hardesty and Adams (Ind. Eng. Chem., 
Vol. 25, 1933, p. 136) and their results in part are sum- 
marized in Table V. Such mixtures are perhaps most con- 
veniently regarded as composed of the three least soluble 
salts which can form and an examination of the data 
indicates that the relative humidities are lower than those 
for mixtures involving only two salts. Thus NaNOs 
and NH,Cl, which have individual relative humidities 
of 72.4 and 77.2 per cent respectively at 30 deg. C. will 
give a mixture with a relative humidity of 53.0 per cent 
when solid NaCl is present and 43.2 per cent with solid 
NH,NQOs, both of which are lower than the relative 
humidity of so hygroscopic a substance as NH,4NOs. 
This indicates the advantage of adding other salts. 





*A study of these data indicates that in most cases the relative humid- 
ity of the mixtures is lower than that of the components and, in ail 
cases, is lower than that of the most hygroscopic component. The most 
striking exceptions relate to ammonium nitrate which is the most hygro- 
scopic of the salts studied. The behavior of urea, CO(NH,)., in mixtures 


is especially noteworthy: although not particularly hygroscopic itself, 
the relative humidity of air in equilibrium with the mixture is very 
markedly lowered 
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Relative Humidity of Air in Equilibrium With Satur- 
ated Aqueous Solutions, Per Cent 





— Temperature, Deg. C.——_—_-. 

40 50 10 15 20 25 30 40 50 

19.68 eS ~~, a 2 oar Sr Re 4s. 
29.11 44.71 75.3 69.8 66.9 62.7 59.4 52.5 48.4 
41.37 68.50 ae * oe 8 ee. tle. 3 oe. oe... 
38.81 62.21 78.0 76.8 77.1 74.4 72.4 70.1 67.3 
40.81 65.92 Se, Ss ae fe ee. oe. © ee 
43.32 71.93 79.8 79.3 81.0 81.8 79.2 78.2 77.8 
37.66 57.77 81.8 79.9 80.0 75.8 72.5 68.0 62.5 
44.99 73.97 88.3 86.2 85.7 83.4 84.0 81.2 80.0 
48.67 78.56 97.0 95.6 92.3 92.0 90.5 87.9 85.6 
50.05 81.56 97.8 97.0 91.7 91.9 91.6 90.3 88.2 
52.37 87.50 97.9 98.8 94.1 96.0 93.7 94.5 94.6 
51.46 85.63 98.0 98.4 9%6.2 95.4 92.9 92.9 92.6 
53.04 88.57 99.1 99.7 98.5 98.8 96.3 95.7 95.8 


Table V—Vapor Pressures of, and Relative Humidities of Air in 
Equilibrium With, Saturated Aqueous Solutions of Reciprocal 
Salt Pairs at 30 Deg. C. 


Salt in Vapor Relative 
Equilibrium Pressure Humidity of 
Stable Salt Pair With Stable of Solution, Air in Eq. 
Salt Pair Mm. Hg With Solution 
Ca(NO)):. 4H:0 + (NH4)2S04.. CaSO... 2H:0 9.06 28.5 
NH«NO; 7.45 23.4 
Ca(NO;):. 4H:0 + KCl........ cNO; 9.06 28.5 
CaCl:. 6H:0 7.00 22.0 
Ca(NO,):. 4H20 + KH2PO;.... KNOs 14.91 46.8 
CaH«(PO9):.H:0 14.82 46.6 
NH.«NO; + KH:2PO............ KNO; 19.17 60.2 
NH.«H2PO, 19.09 60.0 
NH«NO; + CaH«(PO.)2.H20... NHs«H2PO« 17.14 53.84 
Ca(NO+):. 4H:0 7.46 23.43 
NH«NO; + Na2SO,«.10H20..... NaNO; 21.52 67.6 
(NH) 2804 17.15 53.9 
NaNO; + NH.Cl............ . NaCl 16. 87 53.0 
NH.«NO;, 13.76 43.2 
NaNO; + NH«H2PO........... NaH:P0.H:0 21.20 66.6 
NH«NO; 15.17 47.7 
NaNO; + KH:PO,.......... KNO; 20.92 65.7 
NaH:PO,.H:0 20.80 65.3 
NaNO; + CaH«dPO,):.H:0.... NaH:PO«..H:0 22.53 70.8 
Ca(NO,):.4H:0 11.60 36.4 
PIOe H bends ésncsccnes Na:S0,.10H:O 23.40 73.5 
KNO; 21.25 66.8 
NaCl + KNOs,... KCl 21.22 66.7 
NaNO; 19.59 61.5 
NH.Cl + KNOs3.......... KCl 21.30 66.9 
NH«NOs 17.25 54.2 
NH.C) + CaH«a(PO,):.H2O..... NHsHePO« 23.12 72.6 
CaCl. 6H:0 7.%6 25.0 
NH.Cl + K2S0..... KCl 22.99 72.2 
(NH 9) 80.4 22.83 71.7 
(NH) 280.4 + KNO; K2S04 23.12 72.6 
NH«NO; 18.74 58.9 
(NH) 2804 + CaHd(PO.):.H:0. NHs«HsPO, 24.66 77.5 
CaSO,. 2H:O 24.62 77.3 
KCl + NH«H2PO....... KH2PO.« 25.08 78.8 
NH.Cl 23.00 va.8 
KCl + CaH«POs):.H:0....... KH2PO« 25.82 &1.1 
CaCl:. 6H:0 7.00 22.0 
KNO; + CaSO,. 2H20......... K280, 16.54 51.3 
Ca(NO 2. 44:0 9.75 30.7 
KH2PO, + CaSO«. 2H:20....... CaH.«PO,. Hx0 29.96 94.1 
2804 29.92 94.0 
KsS04 + NHsH2PO............ KH:P0, 27.99 87.9 
(NH 2804 25.28 79.4 


When double salts can form between two salts with 
a common ion, the total salt concentration is less than 
that of the solution saturated with respect to both the 
individual salts, but it would be possible for this con- 
centration to be higher than that of the saturated solu- 
tion of any one salt. Consequently, the relative humidity 
might well be lower. 

Almost any liquid which is miscible with water in all 
proportions is capable of effecting some drying, but the 
further requirement that its vapor pressure must be so 
low as to introduce no appreciable impurity into the gas 
stream limits the substances that may be used to those 
that have comparatively high boiling points, such as 
sulphuric acid, glycerin, and phosphoric acid. Saturated 
salt solutions may also be used for drying, but will 
obviously give less complete drying than the solid salts. 
On the other hand, anhydrous liquids may give any 
desired reduction of the moisture content with the prac- 
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tical limitation that a vanishingly small humidity can be 
attained only with excessive quantities of drying agent. 

The technically most important liquid drying agents 
are glycerin, sulphuric acid and phosphoric acid and be- 
cause of their importance it has seemed worthwhile to 
construct alignment charts* showing the variation of 
vapor pressures with the temperature and with the con- 
centration of the aqueous solutions. The chart for gly- 
cerin (Fig. 1) was constructed from the data of Darke 
and Lewis (Chem. & Ind., Vol. 47, 1928, p. 1073) and 
Steadman (Trans. Faraday Soc., Vol. 24, 1928, p. 289). 
The charts for sulphuric acid are based on the data of 





*For the preparation of these alignment charts we are indebted to D. S. 
Davis of D. S. Davis’ Associates, East Northfield, Mass. The charts are 
best read with a thin straight line ruled on a piece of flimsy. 


within 0.1 deg. C. of the temperature desired. In this bath the 
saturator, containing the phosphoric acid solution being studied, 
was immersed. Air, dried by passage through granules of fused 
calcium chloride, was passed (through a porous disk sealed into 
the bottom of the saturator) into the acid, thence through a P.O; 
drying-tube, and finally through a calibrated wet test meter. 
Equilibrium conditions were assured by decreasing the rate of air 
flow through the saturator until no further change in the partial 
pressure of water vapor was observed. 

“The concentrations of phosphoric acid used in these studies 
were: 75, 85, 90 and 95 per cent H;PO, by weight and the tem- 
peratures at which the vapor pressures were determined were 
25, 30, and 35 deg. C. The 90 and 95 per cent HsPO, solutions 
were prepared by combining pure crystalline H:PO, and C.P. 
85 per cent H;sPO,.. The 75 per cent HsPO, solution was pre- 
pared from the C.P. 85 per cent H;PO, and distilled water. The 
72 per cent H;sPO, solution was that manufactured in one process 
of The Victor Chemical Works. All acids used in the vapor- 
pressure determinations were analyzed before and after each de- 
termination in order to be sure that no change in concentration 
had occurred during the experiment.” 


Fig. 2—-Total vapor pressure of aqueous Fig. 3—Partial pressures of water over Fig. 4—Partial pressures of sulphur tri- 
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How the Chemical Revolution 


Changes Foreign Trade 


By G. B. ROORBACH 


Professor of Foreign Trade 
Graduate School of Business Administration, Harvard University 


Wins of the economic situation in Chile, 
the British Commercial Secretary at Santiago 
said at the end of 1932: 


Chile’s most cherished possession—her international 
credit—has been swept completely away... . Her 
foreign commerce has fallen to comparatively negligible 
figures. .. Her gold standard has gone and the peso 
has no recognized international exchange value. 
Steamship services . . . have been reduced to a mini- 
mum, and an already remote Chile is left more isolated 
than ever. ... The great workmen’s encampments in 
the nitrate pampas of the north are largely depopulated, 
and hungry men, women and children have made their 
way to the central zone in search of food and shelter. 
.. » President Montero’s constitutional government 
from which so much was hoped, has been forcibly 
ejected, and the long reign of the aristocratic oligarchy 
has been superseded by the Socialist Republic of Chile. 


Back of this picture of economic, political and social 
chaos in a once prosperous country lie many causes, but 
chief among them, aside from the great world depression 
itself, is the development of methods for artificial pro- 
duction of sodium nitrate. The nitrate trade, originally 
created by the chemist’s discovery of the value and use 
of inorganic nitrate fertilizer in the middle of the last 
century, turned Chile into a prosperous country which 
forged ahead as one of the most progressive, most stable, 
most promising countries of South America. Then, as a 
result of further discoveries by the chemist and engineer, 
namely, the synthetic manufacture of nitrogen, the 
country’s vaunted prosperity and economic and political 
stability were threatened with complete collapse. The de- 
velopments and changes in the use and manufacture of 
nitrogen products illustrate the changes and shifts that 
the chemical revolution has caused in economic and polit- 
ical conditions of many parts of the world, in the flow of 
international commerce, and in all the varied activities 
that are associated with commerce—shipping, banking, 
investments, insurance, marketing, and manufacturing. 

The export of nitrates, reaching at its peak nearly 
3,000,000 tons in 1929, dominated the economic life of 
Chile for over 50 years. Up to the end of the Great War 
the nitrate industry normally accounted for from 65 per 
cent to 75 per cent of the total exports, of the country. 
It gave profitable employment directly to an army of 


Based on a paper presented at the symposium on “The Chem- 
jeal Revolution” at the December, 1933, meeting of the Amer- 
ican Association for the Advancement of Science, Boston. 
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workmen and indirectly to many others. It spurred the 
agricultural industry of the fertile central valley from 
which foods had to be sent to the desert nitrate officinas ; 
it laid the foundation for a Chilean merchant marine 
operating along an extensive coast line; it caused the 
building of a dozen nitrate ports and their railroad feed- 
ers ; provided, to a large extent, the means for construct- 
ing the longitudinal railway of Chile; and in numerous 
other ways stimulated her economic and cultural life. 

The developing nitrate industry created in turn a large 
and growing import trade since exports furnished the 
where-with-all to make purchases from abroad. Large 
amounts of these imports were, of course, machinery, 
equipment and supplies for the nitrate industry itself. 
Coal for fuel, chiefly from England but also from Aus- 
tralia and other sources, came in tremendous tonnages, 
providing return cargoes for the nitrate boats. Later 
petroleum fuels supplemented or supplanted coal and 
stimulated petroleum production and imports from Peru, 
the Caribbean countries, and southern California. Jute 
bags for shipping nitrates flowed in in shipload quantities 
from India, creating a new trade of great volume and 
value and stimulating a great industry in that Far East- 
ern country. Machinery for nitrate mining and equip- 
ment materials of every description—steam shovels, 
boilers, structural steel, building supplies, cement, tools, 
locomotives, motor trucks, and the innumerable other 
supplies that a great mining and refining industry re- 
quired—came from the United States and the countries 
of western Europe in a growing flood. In addition to 
equipment goods, imports of consumers’ goods and foods 
in great variety and from many countries surged upward 
in response to the growing standards of living made 
possible by nitrates. 

All these imports contributed, of course, to the indus- 
trial and commercial prosperity of the countries of origin 
and further stimulated trade, industry and shipping in all 
parts of the world. In banner years, from 600 to over 
1,000 shiploads of nitrates per year would be moved, 
requiring vast tonnages of ships. Since the bulky export 
requirements could be balanced by the bulky import of 
coal and equipment, it was profitable shipping that the 
Chilean nitrate industry furnished the merchant marines 
of the world. The frequent services and better rates 
made possible by the new nitrate trade stimulated the 
trade of all of southern South America. The nitrate in- 
dustry furthermore required much foreign investment 
and the payments on these investments, of course, are 
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dependent upon the maintenance of nitrate exports. Since 
from 50 to 60 per cent of the government revenues were 
derived from export taxes on nitrate products, the nitrate 
industry was not only of great importance to private com- 
mercial interests ; it was also vital directly to the financial 
stability of the Chilean government. 

With the economic and financial life of Chile, both 
public and private, so intimately intertwined with the 
nitrate industry, it of course was inevitable that any de- 
velopments affecting, or threatening to affect, the suprem- 
acy of natural sodium nitrate as a fertilizer and chemical 
raw material should react profoundly not only on Chilean 
government finances but on the world structure of trade, 
industry, shipping and finance that has grown up about 
nitrates. Such a threat was the chemists’ discovery and 
recent perfection of methods of producing by artificial 
means nitrogen products that are direct substitutes for 
the natural product. 

Chilean nitrate is but one illustration of the effect on 
the expansion of world trade by scientific discovery. The 
chemist’s researches in the uses of vegetable oils added 
to international trade literally tens of millions of tons of 
cargo. In 1908, an experimental shipment of 100 tons of 
soy beans from Dairen was made to Liverpool. By 1920 
the exports of soy beans, bean cake and bean oil from 
Manchuria had reached the tremendous total of well over 
3,000,000 tons yearly for destinations that included the 
whole industrial world, East and West. Hundreds of 
ships and thousands of railroad cars were engaged in the 
traffic. The effects of the soy bean trade alone on the foo! 
supply of peoples, on agricultural methods, on industrial 
practices, on the shipping industry, on finance, on inter- 
national relations in the Far East, are startling in extent 
and importance. The soy bean greatly augmented the 
vegetable oil industries of Europe; fed the cattle of 
Scandinavia and helped make possible the great advance 
in the export trade of these countries in dairy and animal 
products ; made possible the more intensive agriculture of 
Japan, and enabled Manchuria to triple its population in 
two decades and become one of the important agricultural 
exporting and consuming areas of the world. 


New Conditions Create New Demands 


Not only in volume has trade increased with scientific 
advances, but in its variety and geographical distribution. 
New conditions create new demands and science comes 
to industry’s aid. The machine age demands stronger or 
harder or tougher or lighter steels, or steels that will re- 
sist wear and corrosion; and lo! as a result of scientific 
research, the steamships of the world are bearing to the 
iron and steel centers from the seven continents man- 
ganese, chrome, silicon, tungsten, vanadium, zirconium, 
molybdenum, nickel and cobalt. The alloy steels alone 
have created, largely since 1900, a widely extended trade 
of great volume and value. Some of the steel alloying 
ores and metals can be secured only by imports; others 
that can be locally produced may involve costs that would 
handicap the domestic steel industries. Without trade, the 
chemists’ response to industry’s demand often would be 
impossible. 

But, as far as foreign trade is concerned, science giveth 
and science also taketh away. The development of syn- 
thetic nitrogen, as we have seen, now threatens to destroy 
the very trade the chemist originally developed. The 


factory, in response .to new chemical improvements, is 
displacing the Chilean deposits. The once important trade 
in natural indigo has nearly vanished in India; the labora- 
tory produces the synthetic products and artificial indigo 
is imported even into India. Camphor, the consumption 
of which was so largely increased by the discovery of 
Celluloid, comes in decreasing quantities from the cam- 
phor trees of Japan and Formosa; it too is now a 
product of the laboratory. Alizarin has displaced the 
madder plant ; viscose is taking the place of silk and wool 
and isinglass and paper. Synthetic petroleum, synthetic 
rubber and many other products appear to be within the 
range of possible commercial exploitation and as they 
develop will displace important trades now established. 


Does Research Lessen Trade? 


In spite of the developments of the character just men- 
tioned, however, it is not apparent that synthetic products 
are lowering the volume or narrowing the distribution of 
foreign trade. Doubtless in some instances this is, or may 
be, the result ; but in other cases the opposite is as clearly 
the case. With the constant expansion of human demands 
as science and invention perfect new and better and 
cheaper products, international trade intercourse in- 
creases in extent, variety and urgency, and doubtless also 
in actual volume. 

There are three main reasons for this assertion. First, 
modern scientific industry is particular in its demands for 
the material of the exact quality necessary to give the 
desired finished product. Often only one or a few locali- 
ties contains or can readily produce the product that 
exactly fills the requirements. Such, for example, is 
tungsten for alloy-steel, or palm oil in the manufacture 
of tin plate, or natural rubber for automobile tires. 
Secondly, economies in production require materials from 
the sources best able to produce them. Local substitutes 
or local synthetic products, if they can be produced only 
at higher costs or are inferior in quality, can be used only 
at the sacrifice of efficiency in industry and consequently 
at the expense of higher standards of living. 

Attempts to substitute other types of domestic steel for 
Swedish steel have had to be abandoned after trial when 
the product is required for highly specialized uses such 
as ball bearings and certain kinds of cutlery. And yet 
chemical analysis fails to reveal any difference in the com- 
position of the domestic electric refined steel and the 
Swedish article. There appears to be some, as yet un- 
known, quality in the one that is absent in the other—a 
quality that may be analogous to vitamins in food. Such 
fine distinctions in the quality of many raw materials re- 
quired to meet the exacting requirements of highly scien- 
tific industries make trade, not permissive, but manda- 
tory ; and new refinements in products are constantly ex- 
panding the number of such instances, constantly broad- 
ening the reaches of international commerce. 

Thirdly, the synthetic industries themselves set up 
flows of trade, both export and import, that counter- 
balance or overbalance the declines in trade resulting 
from the supplanting of the natural product. Synthetic 
products require raw materials for their production and 
in addition power—frequently very large amounts of 
power. The new synthetic industry may change the 
kinds and the sources of raw materials and take indus- 
tries from old localities and establishes them in new 
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surroundings. The avenues of trade may be shifted and 
the trade may be changed in character, but it is not de- 
stroyed nor even necessarily lessened. In fact, a new syn- 
thetic product or a new method of production may, and 
does, create new trade. This too is illustrated by the 
development of synthetic nitrogen. 

The change in method of nitrate production, by trans- 
ferring the nitrate production to new centers, sets up new 
trade routes and inaugurates or increases trade in new 
commodities. The manufacture of synthetic nitrogen by 
the two most important commercial methods—the by- 
product and Haber processes—requires abundant coal and 
cheap power, either coal or hydroelectric. The new indus- 
try must, therefore, locate chiefly in the regions accessible 
to coal, i.e., the sections already most highly developed 
industrially—Great Britain, Central Europe, and eastern 
United States—or else in regions that will require an 
enlarged import trade in coal. The former is what is 
occurring and is likely to continue to be the case, since 
the bulky coal is the chief raw material and therefore is 
likely to be the chief determining factor in location. Thus 
one more industrial advantage is given to regions already 
blessed as industrial areas, further enlarging their need 
for developing exports. 

But whether located in the coal areas or not, the newly 
established industry stimulates much new trade, both im- 
port and export. Demands for new and specialized equip- 
ment and supplies, must be imported or, if locally pro- 
duced, require greater or less amounts of imported ma- 
terials for their production. For example, among the 
chemicals required in the synthetic processes, sulphuric 
acid, although of diminishing importance in the fertilizer 
industry, still is a prime ne¢essity and its production re- 
quires large tonnages of sulphur in some form, either as 
pyrites from Spain or as native sulphur from the United 
States or Italy. Largely as a result of the growth of the 
synthetic nitrogen industry, German imports of sulphuric 
acid increased from 89,000 metric tons in 1930 to 141,000 
tons in 1932 and 117,000 tons for the first half of 1933. 
British imports of pyrites and sulphur, much of which 
was for the fertilizer industry, increased from 1931 to 
1933 more than enough to counterbalance the declines in 
imports of Chilean nitrates. 

The newly located nitrogen industry also sets up new 
channels of export. The transfer of the industry from 
Chile does not diminish world demand for nitrate ferti- 
lizers or other nitrogen products. Rather, as far as the 
new method in the new areas cheapens and improves the 
product, consumption in the great agricultural areas of 
the world will be materially increased. Since many of 
these consuming areas, like Argentina and Brazil have no 
or little coal, they have little prospects of producing their 
own nitrogen, and therefore must continue to depend on 
outside sources but the new importations will be, as the 
transfer occurs, from Europe or the United States and 
not from Chile. If the nitrogen industry becomes local- 
ized in those areas which by virtue of their coal re- 
sources, their superior abilities in industrial experience, 
organization and technique are able to produce more 
cheaply, then a large export movement out of the new 
nitrate producing countries to the non-producing areas 
would be inevitable. This is what actually is happening 
already. With the synthetic nitrogen industry only at its 
beginnings in the United States, and in spite of the world 
depression, the United States exported in 1932, 181,000 
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tons of chemical nitrogen fertilizers as against 132,000 
tons in 1931, and 107,000 tons in 1930. In 1932, 27 cargo 
vessels took synthetic sodium nitrate from Hopewell, Vir- 
ginia, to the Far East, Great Britain, France and Spain— 
an amount greater for that year than our imports of 
sodium nitrates from Chile. 

The importance of coal in the new chemical develop- 
ments, especially of synthetic products, is a significant 
fact. It has already been pointed out that the synthetic 
nitrogen industry largely depends on coal as a raw ma- 
terial. Others of the most important and most promising 
synthetic products likewise rest on coal or coal products in 
prime or large degree. Synthetic phosphoric acid used 
for phosphate fertilizers results from reaction of coal and 
phosphorus compounds in the electric furnace. Many 
of the highly important solvents are derived directly or 
indirectly from coal, as for example, acetic acid. The 
coal tar intermediates, prepared from coal tar crudes, are 
responsible for a large number of dyes, drugs, perfumes, 
photographic chemicals, synthetic resins and tanning ma- 
terials. The camphor substitutes used in making pyroxy- 
lin, and phenol and cresylic acid used in making plastics 
such as Bakelite, find their origin in coal and coal tar 
products. Several of the synthetic resins of greatly in- 
creasing importance in the varnish industry are dependent 
upon coal tar. 


The Place of Coal in the Chemical Revolution 


The industrial revolution began on or near the coal 
fields, and coal has continued long to be the most import- 
ant factor in creating and expanding the great industrial 
districts of the world. Improvements in the efficient use 
of coal in the manufacture of power is assuring for coal 
its continued prime position in competition with water 
power. And now with the increasing importance of coal 
in the creation of new chemical products which are sub- 
stitutes for many products of mine, field and forest, those 
regions with abundant and readily available coal supplies 
are in an even more preferred position for industrial 
dominance than heretofore. Chemistry apparently has 
more firmly seated King Coal on his throne. 

The significance of this situation to foreign trade is 
apparent. It further emphasizes the differences between 
the few coal-rich areas of the world and the many and 
large coal-less areas. The great advances in international 
trade during the 19th and early 20th centuries were be- 
tween the coal and non-coal areas—between regions of 
contrasting resources based on the absence or presence of 
coal as power and as a chemical reagent of supreme im- 
portance especially in the metallurgy of iron. Coal itself, 
as well as all the products of coal and coal power, was 
a large constituent of that trade. The new chemistry and 
the new physics of power still further emphasize coal as 
supreme both as a chemical factor and as a power factor 
in industry and seem to assure the continued dominance 
of the coal regions in industrial progress. And this also, 
it seems to me, means continued, if not greater, emphasis 
upon interregional and international trade as a necessary 
factor in both the scientific and economic development of 
the world. This trade is to be measured in importance, 
perhaps, less by its absolute volume but most because of 
its vital relation to the growth of a more and more scien- 
tific and complex industry in a world characterized by a 
tremendously uneven distribution of resources. 
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Dehydrating Acetic Acid 
By Extraction 


By DONALD F. OTHMER 


Assistant Professor of Chemical Engineering 
Polytechnic Institute of Brooklyn 
Brooklyn, N. Y. 


O’; DEC. 18, 1883—50 yr. ago—almost to the day, 
Dr. Theodor Goering filed his application which 
resulted in the German Patent No. 28,064, entitled, 
“Process for the Production of Concentrated Acetic Acid 
and Acetates From Dilute Aqueous Solutions by Means 
of Extraction.” This patent and the work it represents 
are interesting because of the number of people who 
have since gone to the labor of determining the same 
thing. It developed the field which has since been in- 
vestigated by many others, sometimes without knowledge 
of the earlier work. Indeed, the specification of dis- 
tillation of such an extracting material as ethyl acetate 
from dilute acetic acid indicates that Goering was familiar 
with, or at any rate, accomplished so-called azeotropic 
distillation many years before Young dehydrated alcohol 
by distillation in the presence of a third liquid. 

A translation of parts of the patent specification is help- 
ful to an understanding of the process of extraction: 
“Acetic acid is, for a time, mechanically transmitted to 
another liquid from which it can easily be separated.— 
The temperature is of little importance —If, for instance, 
water containing acetic acid is brought into contact with 
ethyl acetate, there will be a division of the acid present 
between the two liquids, depending on their respective 
volumes.—If an entire absorption of acetic acid is re- 
quired from the liquid which has to be extracted, the con- 
tact must be conducted systematically, that is, a counter 
flow is arranged between the two liquid layers within the 
extraction vessels, no matter whether only one or several! 
combined vessels are employed. In this manner a degree 
of saturation in the extraction solvent will be obtained 
that corresponds to the original concentration of the 
aqueous solution of acetic acid; and therefore a smaller 
amount of the solvent will be necessary. The liquor is 
exhausted of acetic acid, while dissolving a certain quan- 
tity of solvent, which will be recovered by distillation.— 
In the production of concentrated acetic acid, low boiling 
esters are employed as extraction solvents. In the dis- 
tillation which follows, these are removed with moderate 
diphlegmation, nearly free of acetic acid, while the acid 
rests as remainder.” 

Dr. Goering at that early date described the principles 
and practice of the recovery of acetic as used in several 
large plants today. He even specified and gave the 





The second section of a paper on acetic acid dehydration pre- 
sented before the Roanoke meeting of thé American Institute of 
Chemical Engineers, Dec. 14, 1933. The first section appeared in 
the December issue of Chem. & Met. 


characteristics of one of the solvents now used. Two 
further modifications were described: one the subsequent 
extraction of the acid from the solvent with pure water, 
thus leaving most of the impurities in the original aque- 
ous phase, and those extracted by the solvent, in the 
solvent phase. A second modification was the addition 
of salts to decrease the relative solubility of acid in the 
solvent, compared to its solubility in water; and of other 
salts to combine with the water dissolved with the acid by 
the solvent. The purification method using the solvent 
substantially as a filter for removing all kinds of liquid 
and solid impurities has, as far as known, never been 
used simply for separating foreign materials from aque- 
ous acid, although the purification so obtained by extrac- 
tion and distillation is of practical importance wherever 
the method is used. The addition of salts has been men- 
tioned in many subsequent patents, but the advantage so 
gained is usually more than offset by the complication 
and cost of recovering the salt for reuse. A modification 
patented by Ricard and Guinot, U.S.P. No. 1,860,553, 
and by Dreyfus and Haney, U.S.P. No. 1,696,432 
makes use of a second liquid such as a hydrocarbon in a 
mixture with the solvent. The solubility for water of the 
solvent layer is thus reduced, and a stronger acid is 
obtained. 

Suida, in U.S.P. No. 1,624,810, Martin, U.S.P. No. 
1.717.719, von Belatin, B. P. No. 20,125, and many 
others have secured patents on modifications of this proc- 
ess with the same or different solvents, while Brewster 
failed to obtain patent protection in this country on the 
use of ethyl ether in the same process. Brewster's system 
has been, and is, used in this country and abroad with 
ethyl ether or isopropyl ether, depending-on the relative 
costs of the two solvents, and the temperature of the 
cooling water available. Von Belatin wanted to produce 
a strong vinegar and preferred the use of ether because it 
carries through the aromatic flavors associated with vine- 
gar, while leaving the water behind. 

Ricard and Guinot, U.S.P. No. 1,860,553, clarify 
Goering’s distillation step and claim the use of lower 
esters, first as extracting agents, and then as azeotropic 
withdrawing agents. 

Liquid-liquid extraction is a unit operation of chemi- 
cal engineering, the mechanics of which have not been 
as well investigated as that of many other unit operations. 
The prediction of performance is based on physical fac- 
tors different from those governing calculations for rec- 


February, 1934—CHEMICAL G METALLURGICAL ENGINEERING 8] 















ao 2a Pass 





tifying column, but the general method of approach is 
the same as both methods are based on diffusional re- 
lationships. Various published and unpublished methods 
of mathematical analysis which have been suggested de- 
pend on simplifying assumptions and involve greater or 
smaller errors. A large field of theoretical and practical 
interest is being opened up by the increasing use of 
liquid-liquid extractors, not only for acetic acid concen- 
trations but in other fields as well. 

Liquid-liquid extraction depends on a process of dif- 
fusion between the particles of two liquid phases rather 
than between the particles of a gaseous and a liquid 
phase as in the case of rectification. In both cases it is 
necessary to apply mechanical energy to obtain intimate 
contact between the particles of the two phases; the 
particles are then usually allowed to separate into the 
two phases, after which the process is repeated over and 
over again. In distillation and rectification, the mechan- 
ical energy is immediately available at no cost for as many 
steps or “plates” as desirable by the simple expedient of 
building up in the still pot a vapor pressure above that of 
the rest of the system. The vapors are then allowed to 
perform the work of agitation and mixing which they 
do with a very high degree of efficiency, on the plates of 
the column as the vapor phase expands from the higher 
pressure of the still pot to the lower pressure of the con- 
denser. No such simple and automatic mixing method 
is available in the case of countercurrent liquid extrac- 
tion ; and, in general, outside mechanical energy has to be 
supplied to the extracting system in order to break up 
the liquid masses into small particles, which by diffusion 
arrive at a state of substantial equilibrium within a short 
time. In this connection it is interesting to note that while 
a practical plate in a distillation column never exceeds 
60-75 per cent of the efficiency of a “theoretical” plate, 
that is one in which every particle of vapor comes to 
equilibrium with every particle of liquid, it is not impos- 
sible for a section in an extraction battery to exhibit 
over 100 per cent of the theoretical (because of the 
settling action after agitation) and substantial equilibrium 
in each section can usually be readily obtained by proper 
designed agitating sections. 


Types of Extracting Devices 


Various types of extracting devices have been used for 
systematically contacting in counter flow the solvent layer 
with the aqueous layer which originally contained all of 
the acid. These may be roughly classified by types, as: 
(1) individual cell, (2) mixer-baffle, (3) droplet, or film. 
The individual cell type is simply an extension of the 
principle of a series of separatory funnels which are 
shaken and allowed to settle in which the aqueous acid 
layer is drained off of No. 1, passed to No. 2, drained off 
and passed to No. 3, and so on through the higher num- 
bers, gradually becoming weaker in acid. The solvent layer 
in turn passes from the higher numbered cells through 
the lower, each time being completely decanted, and be- 
comes progressively stronger in acid, finally discharging 
from No. 1 as nearly in equilibrium with the aqueous 
feed as may be practically obtained. In practice, the agi- 
tation and decanting steps are always done in separate 
vessels to prevent the necessity of a periodic operation, 
as would be obtained with the separatory funnel system. 

This method, which is more elementary in principle 
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than anything in distilling practice and compares only to 
a multiple unit spray gas washer, involves a good deal of 
tankage, piping, pumping, and mechanical drives. There 
are many items of equipment in a battery of, say, 15 units, 
each of which requires an agitator and a decanter as well 
as a gravity or mechanical flow for one of the layers, 
and a mechanical flow for the other. In B. P. No. 307,- 
868 is described one of the most practical arrangements 
of this mechanism, in which the lighter layer is allowed 
to flow by gravity from one decanter to the next lower 
spaced agitator; and the heavier layer is pumped by an 
air lift to the preceding, higher spaced agitator. Nitrogen 
or some other inert gas is used in a closed system rather 
than air because of the corrosive action of ait and acetic 
acid on the usual materials of construction. 


Mixer-Baffle Type Extractor 


The mixer-baffle type extractor usually takes the form 
of a column with the aqueous acetic acid fed in at the 
top, and some solvent of low specific gravity, as ether, at 
the bottom. The two liquids flow in opposite directions 
on account of the difference in specific gravity, but are 
alternately intimately mixed by a series of agitators, and 
allowed to separate by passing through a space filled 
with baffles. A representative of this type is that of 
Coahran (U.S.P. No. 1,845,128). The analogy here is 
apparent to the usual plate rectifying column, in which 
the vapors, in small bubbles, agitate the liquid on each 
plate and, subsequently, lose any entrained liquid in the 
vapor space between the plates. It is exactly comparable 
to gas washing or rectifying columns of the Bartlett- 
Hayward type, in which the division into small particles 
is made possible by a mechanical rotor or sprayer. 

The third general type is the so-called droplet or film- 
type extractor which depends for its action on the diffu- 
sion taking place between a droplet or film of one liquid 
rising or falling in a mass of another liquid. Usual prac- 
tice is to fill a tower with two liquid layers: solvent of 
low specific gravity on top and aqueous acid below. 
Dilute acid is sprayed into the solvent layer near the top 
of the tower and the droplets formed are allowed to settle 
through the solvent layer to coalesce with the aqueous 
layer maintained at a constant level in the lower part of 
the column. Similarly, droplets of the solvent are allowed 
to rise through the lower aqueous layer to the layer of 
solvent floating on top. The action in exhausting the 
feed is thus seen to be the combined result of the diffusion 
of acid through the walls of aqueous droplets into the 
body of the solvent and of the washing action of the 
solvent droplets as they rise through the lower aqueous 
layer. Several forces oppose the perfect action of such 
an arrangement, the most important is probably the ten- 
dency of the droplets to coalesce during settling, and thus 
increase in size to such an extent that the diffusion 
process cannot proceed to completion within the time 
allowed for settling. One method of counteracting this 
disadvantage is to use a column filled with some form of 
packing shapes, and to depend on the droplets coalescing 
into thin films on the surfaces of the packing shapes, 
bounded on one face by the bulk liquid of the opposite 
layer. Data are not available for comparing performance 
of the two modifications, the first of which is analogous 
to a “spray” distilling column while the second in its 
action compares directly with the usual packed rectifica- 
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tion column. The same tendency toward “channelling” 
is to be noted in this type of extractor as in the packed 
distilling column. 

Extractor columns of the droplet or film type as high 
as 80 ft. have been used in Europe to give the required 
degree of counter flow; and others of comparable height 
are in use in this country. In general, the height must be 
great to secure efficient operation; and in some cases, 
this height has been attained by placing two or more 
sections side by side. 

A second main class of extracting methods, the con- 
tacting of liquid with superheated vapor, is even more 
nearly analogous in theory and practice to rectification 
technique. It consists in passing a superheated mixture 
of vapors up a rectifying column of the usual bubble-cap 
type, down which is flowing a solvent for one of the 
components of the vapor mixture having a sufficiently 
high boiling point to prevent volatilization. The process 
is an extraction rather than a rectification and is simply 
a thorough and countercurrent gas washing operation. 
Suida (U.S. P. No. 1,624,812, 1,697,738, 1,703,020, and 
others) developed this process in Europe and in this coun- 
try primarily for the removal of acetic acid from pyro- 
ligneous ; with the improvements made in this country a 
process of widespread use in the wood distillation indus- 
try has been developed. The basic principle, that wood 
tar oils decrease the vapor pressure or “hold back” the 
acetic acid from an aqueous solution, had long ago been 
learned by wood distillers in the distillation of wood tars. 
The disadvantages are a higher equipment and steam 
cost than the best of the cold extraction methods, and the 
fact that approximately 80 per cent acid, rather than 
the anhydrous, is made. Another vapor phase extraction 
process, Schwaebel and Schleicher (U.S. P. No. 1,766,- 
404) utilizes organic bases for vapor phase extraction. 

Still a third type of extraction has been proposed (B. 
P. No. 308,210), which refrigerates the aqueous solution 
in the presence of a solvent cooled to about —25 deg. C. 
The acetic acid is dissolved in the solvent and the water 
separated mechanically as ice crystals. Solvent is sub- 
sequently separated by distillation. This is one of the 
hest of the several refrigeration methods proposed for 
taking advantage of the unusual freezing properties of 
mixtures of acetic acid and water. 


Cost of Operation 


The principal cost of operation of an extractor is 
mechanical power, that of a distilling column, heat. A 
distilling column is a very inefficient heat engine; and in 


, those cases where either an extractor or a distillation 


system using a withdrawing agent may be used, the ex- 
tractor would have a tremendous advantage in regard to 
‘perating cost. In general an extractor cannot be oper- 
ated without an auxiliary distillation system which 
loubles the number of steps and the equipment required. 
Nor can a simple extraction step produce dry acid as the 
uixture of acetic acid and solvent results in a tremendous 
ncrease in the solubility of water in the latter; the sub- 
sequent removal of the solvent also leaves an acid con- 
aining some water. The extractor is seen to be an 
ficient tool for cheaply effecting a rough separation of 
iost of the water ; but its use is also found to have some 
mitations, largely in the resulting complication of equip- 
‘ient and processes. In many methods, an extraction step 


first removes most of the water with one or more added 
extracting liquids which are subsequently separated from 
the dissolved aqueous acid ; then a second added liquid is 
introduced and distilled to remove the water as a with- 
drawing liquid. The ideal arrangement would be the 
combination in one liquid of good extracting properties 
for a first step and good withdrawing properties for the 
second. 

The balancing of these various factors to secure the 
most advantageous system depends on steam costs, equip- 
ment costs, quantity and strength of the acid to be 
handled, and the resulting concentration desired, avail- 
ability of various solvents both as to cost and patent 
licenses, cost and type of labor available. Obviously, the 
more complicated systems would be practical only with 
production on a very large scale; smaller operations can- 
not afford the expense of the fixed charges of the more in- 
volved processes. From what has been said above in 
regard to extraction versus distillation in the presence of 
withdrawing agents, it follows that extraction would not 
be economical—or possibly even not feasible—with a 
solution containing only a small quantity of water, and 
will become highly desirable below some limiting concen- 
tration, depending on the magnitude of these various 
economic effects in each case. 

An improved method of extraction utilizing known 
materials in a more efficient manner has been recently 
developed which offers considerable advantages now in 


Expanded! Ridier. 


N INSULATING material known by the trade 
name Onazote has unique properties, according to 
Harry D. Edwards (Refrigerating Engineering, Decem- 
ber, 1933). It is (1) the lightest solid known; (2) 
the most perfect insulator against noise; (3) the most 
resilient of rubber compounds; (4) more moisture- 
proof than other insulating materials; (5) remarkably 
high in dielectric strength, (6) the strongest material of 
its weight; (7) easily molded to any desired shape; (8) 
vermin-proof, and (9) inexpensive. 

The Expanded Rubber Products, Wembly, England, 
started commercial production in 1929. Onazote is a 
vulcanized rubber product highly expanded by gas under 
pressure. 

The process requires the making of a dough which is 
composed of crude or reprocessed rubber, and customary 
fillers. The dough is partially vulcanized by placing it 
in a pressure vessel which can be heated externally. 
Nitrogen gas is admitted until the vessel is filled to a 
pressure of about 3,000 lb. per sq.in. Pressure vessel 
and contents are both treated by steam or other suitable 
means until a pressure of about 4,000 Ib. is created. 

Nitrogen is driven into pores of the dough and at the 
same time the expansion of the absorbed nitrogen result- 
ing from the heating causes the dough te expand. In 
the meanwhile, the application of heat causes a partial 
vulcanization of dough, so that when it is removed from 
the pressure vulcanizer it has a consistency of a rubber 
eraser. Generally the dough is roughly formed to the 
shape of the desired article before impregnating and 
vulcanizing. It is then placed in a mold of the desired 
form and further heated until completely vulcanized. 
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Charging sugar onto the distributing disk 
of a self-discharging centrifugal 











HERE IS little worth-while information in text 


centrifugal extractors 


books on the operation of 
and practically nothing in general circulation concerning 
the rapid advances made in operating technique in the 
last few years. A few remarks, therefore, may assist 
plant executives in delving into the efficiencies of their 
equipment and its operation. Our subject will be lim 
ited to suspended type centrifugals with overhead drive 
and bottom discharge baskets, as these are almost uni 
versally used for filtering and clarifying. 

\s in other industries, the aim of the centrifugal 
operation of his ma- 


is, 


manufacturer is to improve the 
chines, reduce the inefficient steps of the operating cyc 
widen the field of application by special designs and 
refinements, increase the production of individual units 
and, in short, do everything possible to reduce the cost 
of centrifuging 

Che steps in a centrifugal operating cycle are: accel 
eration, 
given slurry requires the application of a certain degree 
of centrifugal force for a certain time to obtain the 


charging, spinning, braking and discharging. A 


greatest extraction of free liquor from the crystals. This 
definitely sets the spinning time, so any shortening of 
the whole cycle means shortening the other steps. 

Let us use a specific case to demonstrate how these 
economies are accomplished—a crystal slurry which will 
drain to a satisfactory degree of dryness after a 1-minute 
spin at full speed in a 40-in. basket. There are num 
bers of machines in this type of operation which require 
2 or 3 minutes for charging and accelerating, 1 minute 
at full speed, 14 or 2 minutes for braking, another 14 
to 3 minutes for unloading with old style plows, or 2} 
to 4 minutes if manually unloaded. The total cycle takes 
6 to 9 minutes with the old mechanical unloading or 8 
to 10 minutes with manual unloading. This means a 


production of six to ten loads per hour. 


84 





Operating Pointers 


By WILLIAM T. POWERS 


District Manager, American Tool & Machine Co., 
New York, N. Y. 


This same job can be done by a modern direct-con- 
nected 40-in. unit on a schedule of 15 to 20 loads per 
hour. Time of acceleration and charging may be cut to 
1 minute by selecting the proper motor and improving 
the charging means. Modern brakes stop a_ basket 
from full speed in 30 to 45 seconds and new unloaders 
with positive low-speed motor drive can empty a basket 
in 30 to 60 seconds. This general reduction also cuts 
down the “operator-attention time” and even without 
automatic timer control one man can stiil operate two 
machines. Thus, a modern unit will produce about 100 
per cent more centrifuged crystals per hour than the old 
style machine. 


Higher Speed With Safety in New Units 


It may be said that few products can be properly dried 
with a 1-minute full-speed spin in a 40-in. basket. This 
may be true if the top speed is only 850 r.p.m., with 
the maximum centrifugal force about 400 times gravity. 
The full speed of an old machine should never exceed 
the manufacturer’s maximum speed rating. Exceeding 
the speed limit of a centrifugal is not quite as safe as 
bolting down the safety valve on an old boiler and then 
“giving it the works.” However, modern 40-in. centrif 
ugals are being designed to operate at 1,150 r.p.m., devel 
oping centrifugal force about 800 times gravity, and these 
high-speed units will dry surprising 
number of products with only a 1-minute full-speed spin 

lo cite a specific case—a certain chemical manutac 
turer wanted to centrifuge about 5 tons per hour of a 
common free-draining crystal. Basing estimates on 850 
r.p.m. operation, “any old” charging, slow braking and 
unloading, two 40-in. units were contemplated. How 
ever, one 40-in. was installed which was direct connected 
to a 1,200-r.p.m. motor, had a special mixer and charg- 
ing lay-out, efficient brake, and proper type of unloader. 
This unit now turns out a 500-lb. centrifuged load every 
3 minutes, thus handling the entire job alone. 

Manufacturers used to say “A 40-in. centrifugal takes 
a 15-hp. motor,” and let it go at that. Today they stud) 
the contemplated operation and recommend the size 
and type of motor that will give the greatest over-al’ 
efficiency, pointing out to the purchaser that an increase 
of a hundred dollars or so in initial cost may improve 
the operation of the centrifugal to a degree that means 


satisfactorily a 
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for Users of 


SUSPENDED 
CENTRIFUGALS 


a substantial operating economy. Of course, the devel- 
opment of explosion-proof, totally-inclosed, fan-cooled, 
and duct-ventilated motors has opened fields formerly 
closed to direct motor-driven centrifugals. 

Modern brakes are air or water cooled, and may be 
either full mechanical or a combination of mechanical 
and electrical. They are as much of an improvement as 
four-wheel air brakes on a modern motor bus are over 
the old two-wheel mechanical type. 

Many users of centrifugals that are being unloaded 
by hand scoops or shovels may not realize the advan- 
tages which unloaders give. These devices have been 
greatly improved. They have a form of plow fastened 
to the end of a vertical shaft which may be raised or 
lowered through a goose-neck assembly secured to the 
curb cap, and also means for swinging the plow horizon- 
tally. When a load has been purged the basket is stopped 
and the plate valve lifted. (If the basket has no plate 
valve it can just be slowed to a low unloading speed. ) 
The operator then swings the plow down into the basket 
and scrapes or digs the load free with the plow, the crys- 
tals falling out through the bottom opening while the 
basket turns slowly. The choice between a “digging” 
or a “scraping” plow is determined by the nature of the 
load. Generally, the digger is preferable with large- 
grained, loosely packed loads, the scraper with finely 
divided, hard-packed cakes. Unloading in this manner 
is very rapid as the basket is rotated by the positive 
power of the motor running at low speed. The time 
required for emptying a basket may be reduced more 
than 50 per cent which in some instances might mean 
one or two more loads per hour from the machine. 
These dischargers have stops or other devices which 
prevent the plow from tearing filter cloths or screens 
and, generally, the life of these filter media is longer 
with mechanical than with manual unloading. This item 
aione often pays for the installation of these devices. 

So far we have pointed out only how savings may 
be made by a speeding up of operations already per- 
lormed by centrifugals. Let us not overlook the fact 
tat slow-speed centrifugal operation frequently offers 
opportunities for these machines in instances where they 
are not ordinarily considered practical. There is a 
large class of finely divided crystalline materials which 
can be satisfactorily dewatered in a centrifugal which 
'‘S operated at lower speeds than ordinarily employed. 





For example, a manufacturer had a large quantity of 
finely divided calcium sulphate slurry from which a maxi- 


mum amount of water was to be removed. A series 
of tests were run which demonstrated that a centrifugal 
force of 400 times gravity was excessive, the crystals 
next to the sidewall packing so hard as to impede drain- 
age in the balance of the load and necessitating a long 
run to obtain any practical degree of dryness. Even 
then, the entire cake was packed so hard that unloading 
was a long tedious affair and the entire operation not 
feasible. However, at a centrifugal force of 275 times 
gravity the load drained freely and rapidly and the cake 
was loose enough for easy unloading at the end of the 
run. The culmination of these tests was an installation 
of centrifugals with very efficient charging and unload- 
ing facilities which can produce as high as 60 tons of 
centrifuged material per hour with only four operators, 
two men charging and two unloading. 

Another type of material which may be satisfactorily 
centrifuged after careful preliminary testing might be 
termed the “slow accelerating” type, the name being 
derived from the method of operation. This class will 
not drain but will “plug” almost instantly in a centrif- 
ugal operated at normal speeds. It may drain to a cer- 
tain degree at slow speed but will still be too wet at 
the end of a practical length of run. The answer to 
this type of problem is frequently found in charging 
with the basket running just fast enough to have the 
wall of material vertical, maintaining this speed for a 
while and then gradually accelerating the basket so 
as to give a final short squeeze. One vital step in manu- 
facture of a well-known pharmaceutical product could 
not be accomplished in any practical way except by this 
method of centrifuging. 


High Efficiency Washing Possible in Centrifugals 


The inherent characteristics of centrifugal force offer 
an efficient method of washing which has greater pos- 
sibilities of development than might be imagined. Each 
particle of moisture sprayed onto a cake of solids is 
drawn through the interstices between the individual 
particles by a force equivalent to many hundred times 
that of gravity. In general this washing is best accom- 
plished by using a finely divided spray; a solid stream 
of water from a hose is apt to channel through the load 
and not accomplish as complete permeation as the fine 
spray. The spray heads should be adjusted so that the 
entire surface is covered by the mist. This method was 
found to give remarkable washing of a metallic salt so 
fine that a tightly woven filter cloth had to be used in 
the basket instead of wire screens or perforated metal 
sheets, and even these cloths had to be washed fre- 
quently. 

Perhaps the most universal application of centrifugals 
for washing large volumes of crystals is found in the 
“wash houses” of sugar refineries. Here every pound 
of raw sugar which is going to be refined is mixed with 
an amount of water sufficient only to make the mass flow 
through the large-diameter mixer spouts into the centrif- 
ugal. These centrifugals have self-discharging baskets 
with bottoms shaped like inverted cones and a large 
central opening which is not covered with a plate valve 
as are most flat-bottomed baskets. The charge drops 
from the mixer spout onto a distributing plate which 


February, 1934—-CHEMICAL & METALLURGICAL ENGINEERING 85 








Yee ee 


t 
4 





is mounted on the machine spindle and, as the basket is 
rotating during the charging, the sugar flies off and 
spreads up the basket sidewall. Almost as soon as the 
basket is full an automatic spray washes the load for a 
few seconds with a measured amount of water. This 
water quickly cleans the molasses from the sugar and 
the basket is stopped. As centrifugal force no longer 
holds the sugar against the side, the load drops through 
the bottom opening. This practice has been so per- 
fected that there are 48-in. centrifugals now on the 
market which handle an 800-lb. load of raw sugar every 
24 minutes. Furthermore, the development of auto- 
matic control for washing, length of run, and braking 
enable one operator to handle four machines—making 
possible a man-hour output of 40 tons of raw sugar. 
These machines are loaded in 10-15 seconds, accelerate 
to over 800 r.p.m. in 35-45 seconds, run at full speed 
40-50 seconds and stop in 40-50 seconds. They are 
generally driven by two-speed motors designed for the 
service and rated about 40 hp. The brakes are mechan- 
ical, air or water cooled, and are sometimes used in 
conjunction with electrical braking. 


Particle Size Influences Filter Medium 


The efficiency of any operation in a filtering type 
centrifugal, whether at high, medium or slow-speed 
operation, depends to no little degree on the filtering 
medium. A combination of a coarse mesh backing 
screen with either a finely perforated metal sheet or a 
fine-mesh wire screen is satisfactory for most crystalline 
loads. The more finely divided materials, however, 
require the use of a filter cloth which is lapped over 
the top and bottom edge of a coarse-mesh screen and 
stitched to it. This is fitted into the basket, allowing a 
generous over-lapping of the ends, and generally obviates 
the need of expansion rings as centrifugal force and 
the pressure of the load securely hold it in place. It 
also may be removed quickly for washing or replace- 
ment with another cloth and screen. This type of filter 
medium works very well with the calcium sulphate 
centrifuging referred to above; the cloths plug rather 
frequently but as they may be changed in a few seconds 
the machine operation is not interrupted materially. 

Very finely divided materials require a bag made so 
that it covers not only the side wall but also the under 
side of the top cap and the top of the bottom casting. 
The vertical seam of this bag is not stitched but has 
a wide lap, and the side of the bag is stitched to a 
coarse screen. The upper flap may be fastened to the 
top cap by spring clips. Every bit of solids properly 
charged to a machine fitted with this bag is necessarily 
held in the bag for the possibility of leaks over the 
edges, as with an ordinary strip of filter cloth, is 
eliminated. 

Where cotton filter cloths or bags are used it has 
been found that a twilled fabric is more satisfactory than 
a canvas or duck, both of which are apt to shrink so 
as to close up the spaces between the threads and so 
impede drainage. A coarse-mesh screen should always 
be placed between the filter cloth and the basket sheet. 

Tiles of siliceous materials molded to fit the inner 
contours of the basket are also successfully used in cer- 
tain cases. Joints between the blocks may be caulked 
with asbestos wicking. This kind of filter has been 
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White sugar centrifugals suspended from 
columns supporting mixers 


found particularly satisfactory in centrifuging finely 
divided anhydrous nickel sulphate. 

Some reference has been made to automatic control. 
It is strange that users of centrifugals have been rather 
slow to grasp the advantages to be gained by automatic 
timing when they have gone to great length to minimize 
the human element in so many other operations. Per- 
haps it is natural that the best examples of carefully 
timed operation are found in sugar refineries, where 
the centrifugal is such an important piece of equipment, 
all refined sugar having to be spun at least twice. There 
are wide variations in the extent to which this is car- 
ried but generally the control apparatus is started when 
the operator has filled the basket and throws the switch 
into full speed. After a sufficient time has elapsed for 
the purging of most of the liquor, the wash water 
is automatically turned on, its volume being measured 
accurately by time. There is another period for spin- 
ning out this water and then the power goes off, the 
brake goes on and, by the time the operator reaches the 
machine in his regular routine, the basket is stopped and 
ready for unloading. 

Where washing and length of run are left solely to 
the judgment of the machine operator, it is practically 
impossible to govern the amount and effectiveness of 
the washing and to prevent the man from dumping a 
wet load through carelessness—or intent, if he is pressed 
for time. This practice naturally results in uneven 
quality of finished product and varying load on the 
dryers if they follow the centrifugal. Except for the 
sugar refineries, the number of plants using automatic- 
ally controlled centrifugals for extracting liquids from 
crystalline solids could probably be numbered on the 
fingers of two hands. 

Another development which is just gaining headway, 
but which promises to become increasingly widespread, 
is the use of solid or imperforate basket centrifugals 
for the separation of solids and liquids. Everyone is 
familiar with the small high-speed centrifuges used fo: 
clarifying oils and other liquids containing a very smal! 
per cent of solids. They develop very high centrifugal 
forces and with few exceptions their use is impractical 
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Sugar refinery installation showing charg- 
ing spouts and unloaders 


only when the volume or per cent of solids in suspension 
is so high that they must be stopped frequently for clean- 
ing. It is at this point that the suspended-type, im- 
perforate-basket centrifugal can be used in many cases. 

The external appearance of these machines is sim- 
ilar to the more common filtering-type units. The bas- 
ket, however, has a solid instead of a perforated side 
sheet. This should be fitted with baffles of some kind, 
not only to direct the flow of the suspension through 
the basket but, what is more important, to prevent the 
liquid from surging, which would cause improper clari- 
fication or might develop a dangerous basket sway. 

The operation is always conducted with the basket 
running at its maximum rated speed. The suspension 
to be separated is charged to the bottom of the basket, 
and flows up the side wall. In its passage centrifugal 
force deposits the heavy particles against the side. When 
the space under the basket top ring is filled with the 
suspension, the liquor at the top has been clarified and, 
the feed continuing, is decanted over the inner edge 
of the top cap into the outer case. The operation is 
continuous until the annular space under the top cap 
is almost completely filled with solids. The feed is 
then shut off, the basket stopped, the solid cake removed 
by an unloader and the machine brought to speed again. 
This can all be done so rapidly that the feed is inter- 
rupted for only a few minutes. How little this unload- 
ing interruption can amount to is seen from analyzing 
a typical case. Assume that a 40-in. unit will clarify 
1,000 g.p.h. of a suspension containing 5 per cent solids 
by volume. The total solid-holding capacity of an aver- 
age 40-in. basket is about 60 gal. Therefore, the ma- 
chine in this instance could run continuously for over 
an hour before it would be necessary to stop and clean 
It out. 

(hese imperforate centrifugals are suitable for clarify- 
ing suspensions, separating unfilterable solids and, in 
some cases, thickening. Many suspensions now sep- 
arated slowly in settling tanks, from which the collected 
solids have to be removed periodically by hand or power 
shovels, can be more cleanly handled by a centrifugal 
clarifier at a saving in time and labor. Some slurries 





discharged from thickeners can be further concentrated 
in these units. 

Centrifugal manufacturers have kept pace with the 
development of corrosion-resisting alloys and furnish 
machines in which many of these are used. The factors 
limiting the use of any metal for centrifugal construc- 
tion are its yield point (not its ultimate strength), the 
forms in which it is available (as a basket is made from 
sheets, bar stock and castings) and its suitability for 
welding and machining. 

The designs of hoods and covers have been so per- 
fected that loading, washing, spinning and unloading can 
all be performed in an inclosed centrifugal. An increas- 
ing number of fume-tight machines are, therefore, being 
used for spinning loads which give off noxious fumes 
and for washing materials with volatile liquids, which 
would otherwise have high evaporation losses or an ex- 
plosion hazard. The centrifugal dehydration of nitro- 
cotton which is sprayed with alcohol is an example. 


Competent Inspection and Repair Assure Safety 


Centrifugals must be built with a large factor of 
safety. As a result their maintenance is low and their 
life unusually long, barring accidents and damage from 
corrosives. The fact that they are high-speed machines 
and should be given careful periodic inspections is apt 
to be forgotten. It is literally true that there are num- 
bers of centrifugals in operation today which were 
built 10 or more years ago and have never been given 
a careful inspection since the day they were erected. 
Perhaps it is natural, then, that the more of these ma- 
chines one sees throughout the country working on the 
widest variety of materials, the more respect one acquires 
for them. To be trite: truth is always stranger than 
fiction, as is almost incredibly confirmed by the epic 
case of a basket returned to a manufacturer for repair 
which broke into two parts as it was being rolled across 
the floor! Inquiry developed that it had been running 
at full speed carrying its usual size of loads up to the 
moment it was removed from the centrifugal and 
shipped ! 

There are no maintenance or mechanical crews or 
boiler shops capable of doing a dependable, first-class 
repair job on a centrifugal basket unless the proper 
apparatus is available for getting both a static and 
dynamic balance and the workmen have learned through 
years of careful experience how each step in the job 
should be performed. Repair work done by the centrif- 
ugal builder who has both the proper tools and expert 
labor costs little if anything more than a “home-made” 
job and carries with it the knowledge that the finished 
product is in as good shape as it was the day it was 
originally built. 

It is hoped that plant managers, superintendents and 
master mechanics who are checking over equipment and 
processes may find these remarks of some assistance. 
The information has been gleaned to a great extent 
from plants where the improvements mentioned are re- 
sulting in efficient centrifuging at low cost. The centrif- 
ugal manufacturers are devoting more and more time 
and study to the efficient operation and design of their 
products in an active effort to make available to their 
customers information and machines which will assist 
in solving the problems of economic reconstruction. 
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THe CHEMICAL ENGINEER'S HLANDBOOK 


A Symposium of Reviews 


CHEMICAL ENGINEERS’ HANDBOOK. Pre- 
pared by a staff of specialists and ed- 
ited by John H. Perry, Ph.D., Editor- 
in-Chief, and W. S. Calcott, Ch.E., 
Assistant Editor. Published by Mc- 
Graw-Hill Book Co., Inc., New York. 
2,624 pages. Price, $9. 


EDITOR’S NOTE: Almost exactly ten 
years have elapsed since the first appear- 
ance of “The Principles of Chemical 
Engineering” by Walker, Lewis and 
McAdams—a text that has probably 
done more than any other to build in 
the universities of the world the mod- 
ern concept of chemical engineering edu- 
cation. Shortly after the publication of 
this book an advisory committee of 
more than a dozen educators and prac- 
ticing engineers under the chairmanship 
of Dr. H. C. Parmelee outlined plans 
for a Chemical Engineering Series of 
texts and reference works, of which 
nine have been published. 

Early in its consideration, the com- 
mittee recognized the need for a chem- 
ical engineering handbook to serve the 





entire profession in the same effective 
way in which the mechanical, civil, elec- 
trical and mining engineers are served 
by their engineering handbooks. Dr. 
John H. Perry of the Grasselli Chem- 
ical Co., was persuaded to undertake 
this tremendous compilation and as- 
sisted by Mr. Calcott and a group of 
sixty contributing specialists, the work 
has been continuously underway since 
1928. More than 150 chemists and engi- 
neers have aided with advice and criti- 
cism since each of the thirty sections of 
the handbook were carefully reviewed 
and checked by independent authorities 
before publication. That the work of 
the editor, contributors and critics has 
been unusually well done is evident from 
the comments which follow. 

In presenting this symposium of sec- 
tional reviews Chem. & Met. is follow- 
ing the same procedure employed in 
1924 in reviewing the first English edi- 
tion of Walker, Lewis and McAdams, 
viz., to turn to still another group of 
specialists to appraise the sections deal- 
ing with their chosen fields of activity. 





MATHEMATICAL TABLES AND WEIGHTS AND 
Measures (Section I). Compiled by 
J. H. Perry. Pages, 1-138. Matue- 
matics (Section II). By Raymond W. 
Dull, T. R. Running, and J. H. Perry. 
Pages, 139-269. 

Reviewed by Frank L. Hitchcock, 
Professor of Mathematics, 
Massachusetts Institute of Technology 


BESIDES the usual logarithmic and other 
tables, the mathematical sections of 269 
pages have a number of helpful features 
not commonly seen. For example, the little 
one-page table for a horizontal cylindrical 
tank, giving gallons per inches depth, fills 
a long-felt want. For very accurate work 
there -is also a 7-place table of segment 
areas, with heights, and chords. Another 
unusual table gives 5-place natural logar- 
ithms (with handy sub-table for moving 
decimal point). Very handy, too, is the 
4-place table of fractional powers, for in- 
stance we read directly (0.46)°" = 0.5807. 
We can also get (0.46)°" in two steps 
without interpolation by taking (0.46"")°**; 
thus this table obviates the need of a log- 
log slide-rule, and is ten times as accurate. 

Under weights, measures, etc., the tables 
of equivalents are unusually full and clear. 
An article on “Time and its Measurement” 
by the astronomer Paul Sollenberger gives 
in three pages just the facts about day and 
year which we all wish to know accurately. 
Among the features useful to teachers as 
well as engineers are a map of standard 
time belts, accurate values of gas function 
of latitude and altitude, the Greek alphabet, 
etc. 


88 


The last 130 pages comprise a summary 
of mathematics up to and including ele- 
mentary integral calculus. What is given is 
given clearly and fully, with emphasis on 
fundamentals, e.g. in arithmetic fractions; 
in algebra the solving of equations (includ- 
ing approximate solution of equations of 
any degree, and essentials of determinants) ; 
in geometry mensuration and the more im- 
portant constructions; in trigonometry a 
full collection of working formulas; in 
analytic geometry the more important 
simple curves. 

Under calculus “derivative” and “dif- 
ferential” are interpreted geometrically by 
some exceptionally clear diagrams, with, 
of course, the usual formulas for differen- 
tiation and a short table of integrals. Be- 
sides the more frequent series expansions, 
there are examples on computation with 
series. Convergence tests are, very properly, 
treated under algebra where, also we find 
several more expansions and numerical 
approximations. The commoner “inde- 
ierminate forms” are evaluated and some 
differential equations are solved. Examples 
are fully worked out on approximate in- 
tegration and on numerical solution of dif- 
ferential equations. 

The most striking part of the work is 
unquestionably the last 25 pages, consisting 
of a 9-page article on “Dimensional Analy- 
sis” by P. W. Bridgman, which must be 
read to be appreciated, and 15 pages on 
“graphs, graph-paper and _ alignment 
charts.” It is hard to conceive of any 
chemical engineering reader, whether stud- 
ent, teacher, or engineer, who would fail to 
find these pages enlightening. 


PHYSICAL AND CHEMICAL Data (Section 
IIL). Compiled by H. R. Arnold, E. T. 
Lessig, J. H. Perry, E. E. Reid, and 
W. O. Stauffer. Pages, 271 to 496. In- 
DICATORS, QUALITATIVE ANALYSIS, CA 
TALYSIS, OrGANIC CHEMIsTRY (Section 
IV). By J. W. Stillman, H. S. Taylor 
and G. D. Graves. Pages, 497 to 533 
PHYSICAL AND CHEMICAL PRINCIPLES 
(Section V). By J. C. Elgin and J. H 
Perry. Pages, 535 to 651. ApsorPTIoNn 
(Section XI). By Charles L. Mantell. 
Pages, 1,051 to 1,104. 


Reviewed by Wilder D. Bancroft 
Consulting Chemist and Professor of 
Physical Chemistry 
Cornell University 


ALMOST a book in itself, 225 pages ar 
devoted to physical and chemical data. The 
practical test for each of us is whether we 
find what we want. The tests I used for 
this book were tables giving the partial 
pressures for both components for solu 
tions of ammonia, hydrogen chloride and 
sulphur dioxide in water. 

Indicators, qualitative analysis, catalysis, 
and organic chemistry are grouped in one 
section for no reason obvious to this re- 
viewer. Under indicators, stress is laid on 
the fact that we usually titrate to equiva- 
lence of base and acid and not to neutrality 
It would be still better to introduce the 
concept of equivalence end-point instead 
of neutrality end-point. There is an ex- 
cellent table of recommended indicators on 
pp. 500-501, including indicators for such 
bases as nicotine, morphine, and strychnine 

The outline of qualitative analysis i 
based on the work of Noyes and Bray, but 
rearranged by J. W. Stillman of the du 
Pont company. 

The pages on principles and methods 
of catalytic investigation are written by 
H. S. Taylor. He says that catalysts 
activate one or more of the reacting sub- 
stances; but gives no suggestion as to what 
activation may be in any given case. In 
regard to promoters, he says, p. 513: “Re- 
cent technical developments indicate that 
advantages may ensue from employing re- 
action surfaces into the production of 
which two or more active constituents 
may enter. Such mixed materials with 
special properties are as yet derived wholly 
empirically and are built up by the slow 
processes of trial and error from the single 
constituent surface chosen for its typ: 
reaction efficiency. Experience and intu 
tion are as yet, unfortunately, the main 
guides in such poly-component studies. \t 
present the problem of the specific efficiency 
of catalysts is altogether too complex {or 
a fundamental scientific analysis.” 

One hundred and fifteen pages are given 
to physical and chemical principles under 
the headings; general principles; thermo- 
chemistry ; solutions ; chemical equilibrium; 
reaction rates; thermodynamics; ‘he 
graphical representation of thermodynamic 
functions; industrial stoichiometry. ‘he 
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condensation has been well done, though 
work done on the system is called positive 
in the text, p. 592, and negative in the 
equations. 

Under adsorption we read, p. 1,053, that 
“there are many instances where chemical 
action on substances in liquids is not suf- 
ficiently quantitative to produce the desired 
result. In such cases it is more economical 
to add an adsorbent and adsorb the re- 
maining portion than to attempt forcing 
the reaction nearer completion. Certain 
types of impurities, such as those of 
organic origin, because of their complexity 
and variable constitution, frequently do not 
respond to chemical treatment for the re- 
moval of objectionable color, taste, or odor 
caused by the presence of these impurities. 
They may, however, be readily removed 
by an adsorbent.” 

Under industrial adsorbents we have 
fuller’s earth, bone char, decolorizing, and 
gas-adsorbent carbons. There is one para- 
graph on medicinal carbons and another on 
alumina; followed by seven pages on silica 
gel. Many of the data presented will be 
new and helpful to colloid chemists. 


FLow or Fiums (Section VI). By T. B. 
Drew, R. P. Genereaux and J. H. Perry. 
Pages, 655 to 821. Herat TRANSMISSION 
(Section VII). 
A. P. Colburn and H. C. Hottel. Pages, 
823 to 910. 

Reviewed by 
C. E. Kleiber and J. B. Maxwell 
Standard Oil Development Co. 


“FLOW OF FLUIDS” is here treated 
with the thoroughness and precision which 
this important subject deserves in a hand- 
book for chemical engineers. The treat- 
ment is sufficiently broad in that fluids 
in general are considered, but at the same 
time it is specific with respect to the 
formulas and recommendations, thus per- 
mitting the engineer to cope with any 
ordinary problem involving fluids in motion. 

There are three main divisions—fluid 
statics, including pressure gages and 
manometers; flow of fluids, including 
metering devices, and finally, various tables 
of data on pipe and fittings. The subject 
matter and data in the first and third parts 
are more or less orthodox, but given in 
greater detail than in the usual handbook. 
[t is the more important second part that 
distinguishes this chapter from similar 
chapters in other handbooks. Here gen- 
eral equations are presented for all fluids 
in contrast to the usual formulas for water, 
steam and air. Also several pages are 
devoted to formulas and charts for deter- 
mining the pressure drop through heat ex- 
changers and packed towers. 

Throughout the chapter the more exact 
theoretical equations are simplified wher- 
ever possible, and the limitations and 
accuracy of the formulas are clearly stated. 
There is a tendency toward ambiguity in 
some of the discussions of the equations, 
which makes it difficult at times to follow 
the exact meaning intended by the authors. 
In general, however, the authors are to be 
commended upon not only the choice of the 
material but also its presentation. 

lhe section on “Heat Transmission” will 
Prove to be of valuable assistance to the 
chemical engineer. The subject matter 
covers conduction, convection and radiation 


By W. H. McAdams, 


under static conditions of heat flow. The 
authors have presented an exceptionally 
well prepared and concise theoretical treat- 
ment of the fundamental laws involved. 
This is further strengthened by the inclu- 
sion of, or reference to, many test data. 
In this last respect the authors have availed 
themselves of the many investigations com- 
pleted and reported in recent years which 
will greatly assist in the practical appli- 
cation of the principles involved. The 
complete tables of physical data included 
are desirable in a work of this nature. 

The treatment of conduction includes 
much theoretical information with respect 
to commercial heat exchange equipment. 
The data concerning multi-pass units are 
particularly interesting. Several pages are 
also devoted to conduction of heat in the 
unsteady state and suggestions given for 
the solution of such problems. The second 
part of this chapter deals with heat trans- 
fer by convection. This subject is sub- 
divided conveniently into the various types 
of transfer usually encountered. 

The author of the section on “Radiant 
Heat Transmission” is to be commended 
for his treatment of a subject too often 
slighted. The various cases of radiation 
between solids and from luminous and non- 
luminous flames are considered and related 
to the mechanisms in the combustion cham- 
ber of a furnace. With the increasing im- 
portance of powdered coal, fuel oil and 
gas fired furnaces in the industries, the 
necessity for a recognition of the factors 
involved in the performance of such units 
cannot be too strongly stressed. 


Evaporation (Section VIII). By W. L. 
Badger. Pages, 911 to 956. Hu™mupr- 
FICATION, DEHUMIDIFICATION AND COoL- 
ING Towers (Section IX). By W. G. 
Hillen. Pages, 957 to 992. Gas As- 
SORPTION (Section X). By E. M. Baker 
and C. R. Harte, Jr. Pages, 993 to 
1,050. Distmtation (Section XII). By 
J. S. Carey. Pages, 1,105 to 1,218. 
Dryinc (Section XIII). By T. K. 
Sherwood. Pages, 1,219 to 1,264. 


Reviewed by T. H. Chilton 
Chemical Department 
E. I. du Pont de Nemours & Co., Inc. 


“EVAPORATION” by Prof. W. L. 
Badger, pages 912-956, reflects the practical 
slant of the author who is well known for 
his contributions to this field. The engineer 
who has a problem on evaporation can 
scarcely fail to find suggestions in this sec- 
tion. The discussion of evaporator types 
is complete, although one might wish that 
the sketches, page 922, were on a slightly 
larger scale. Detailed examples of evapor- 
ator calculations are given. The collection 
of heat transfer coefficients for evaporators 
is unusually complete, but these have not 
been interpreted in the light of the im- 
portant contributions to the subject made 
within the last 12 months. 
“Humidification, Dehumidification and 
Cooling Towers and Spray Ponds” by 
W. G. Hillen of the Carrier Company, 
pages 958-992, covers chiefly the principles 
and practice of air conditioning from the 
standpoint of an engineer engaged in this 
work. The material on cooling towers is 
largely furnished by one of the manufac- 
turers of this type of equipment. In the 
discussion of psychrometric charts, neither 
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in this section nor the section on “Drying” 
has use been made of the volume of data 
on psychrometry published recently. 

“Gas Absorption” by Prof. E. M. Baker 
of the University of Michigan and Dr. 
C. R. Harte, Jr., pages 995-1,050, covers 
this subject more thoroughly than any ex- 
isting treatment. 

“Distillation” by Dr. J. S. Carey of 
Alco Products, pages 1107-1218, includes 
an adequate review of the available ma- 
terial with regard to the theoretical and 
experimental phases of distillation, includ- 
ing some results of the author not hereto- 
fore published; the presentation of prac- 
tical design data from plant scale opera- 
tions, however, makes one realize how 
little material is available along this line. 

“Drying” by Prof. T. K. Sherwood, 
pages 1220-1264, is very complete as re- 
gards the mechanism of drying of solids, 
and the examples worked out both in this 
connection and in connection with the use 
of psychrometric charts and with drier 
calculations are commendable. The dis- 
cussion of driers is confined to the more 
standard types and the reader will notice 
some omissions of particular variations. 
A brief sub-section, pages 1261-1264, treats 
of the drying of gases. 


MIXING OF MATERIALS (Including Gases, 
Pastes, Plastics and Solids.) (Section 
XIV). By Kenneth S. Valentine and 
Gordon MacLean. Pages, 1,265 to 1,312. 
CRUSHING, GRINDING, AND PULVERIZING. 
(Section XVI). By S. B. Kanowitz. 
Pages, 1,555 to 1,640. MATERIALS OF 
Construction (Section XVIII). By 
W. S. Calcott. Pages, 1,721 to 1,779. 


Reviewed by Lincoln T. Work 
Assistant Professor of Chemical 
Engineering 
Columbia University 


“MIXING of Material” by Kenneth S. 
Valentine and Gordon MacLean of the 
Turbo-Mixer Corp. gives a broad and well 
co-ordinated treatment of the field of mix- 
ing. Under the Fundamentals are presented 
the practical objectives of mixing and a 
detailed analysis of the physical factors in- 
volved. Forty different types of devices 
are discussed under the headings: Flow 
Mixers, Paddle or Arm Mixers, Propeller 
Mixers, Turbine Mixers, and Miscellane- 
ous Types. There are alignment charts 
to aid in computations and there are tables 
showing the types of mixers adaptable to 
the different requirements of gases, liquids, 
and solids, and to the type of ultimate mix- 
ture. Costs are analyzed in detail and 
illustrated by specific examples. In the 
assembly of diversified information in this 
field the section on mixing represents an 
especially valuable contribution. 

“Crushing, Grinding, and Pulverizing” 
by S. B. Kanowitz of the Raymond 
Brothers Impact Pulverizer Co. presents 
a description of this type of machinery, 
and its application in industrial operations. 
There is a brief discussion of theory deal- 
ing primarily with energy considerations. 
Seventy-six mills of different types and 
different manufacture are briefly described, 
and some of these are diagrammatically 
shown. Tables of performance tests on 
specific materials are presented for many of 
these mills. Air separation, mill drying, 
and closed circuit grinding are described. 
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Numerous applications to industry are 
cited; among these are the milling of 
vegetable products, minerals and ores, 
fertilizers, cements, carbon products, and 
chemicals. This section could be ma- 
terially strengthened by a more extended 
treatment of theory. Specifically, there 
should be more consideration of grind- 
ability, and more examples of size distri- 
bution in the sub-sieve range. While there 
are some cost data, a fuller comparison of 
mill types with respect to power, labor, 
and maintenance charges would be worth- 
while. Notwithstanding these comments, 
the section is a valuable contribution from 
a mill producer of wide experience. 

“Materials of Construction” by W. S. 
Calcott of E. I. du Pont de Nemours and 
Co. is presented under the two major 
groups of metals and non-metals. Recog- 
nizing the difficulty in transferring labora- 
tory corrosion tests to plant conditions, 
the author presents details of the total im- 
mersion test as an indication of suitability 
and discusses briefly the effects of oxygen, 
electrolysis, velocity of corrosive liquid, 
local concentration, temperature, and im- 
purities. One portion covers special proper- 
ties of materials, while another presents 
an extended list of materials for use in 
chemical operations classified by chemicals. 
The greater portion of the Section consists 
of a tabular presentation of the chemical 
and physical properties of metals and non- 
metals, appearing originally, in Chem. & 
Met. It is a well balanced treatment and 
furnishes in concise form the data of in- 
terest to the chemical engineer. 


MEASUREMENT AND CONTROL OF PROCESS 
Varrastes (Section XVII). By T. R. 
Olive and H. L. Young. Pages, 1,641 
to 1,720. Hicu-Pressure TECHNIQUE 
(Section XIX). By Hood Worthington. 
Pages, 1,781 to 1,806. 


Reviewed by R. L. Dodge 
Ammonia Department 
FE. 1. du Pont de Nemours & Co., Inc. 


WORTHINGTON’S clear and simple de- 
scription of a hundred or more important 
“do’s and dont’s and how’s” of handling 
highly compressed gases belies the days 
and nights of confusion, disappointment 
and uncertainty that investigators have 
suffered in mastering this field. If the 
prospective worker in the region of high 
pressure will take the time to familiarize 
himself with the experience of the pioneers 
that has been concisely assembled in this 
section, he will be repaid the effort. 

The section is fully concerned with selec- 
tion of construction materials, design of 
apparatus, measurement and control, and 
safety in high pressure work. These phases 
unfortunately have consumed more than 
half the attention of the high pressure 
chemical engineer of the last twenty years. 
Thanks to the experience assembled and 
illustrated in this section of the handbook, 
the chemical engineer of today who is en- 
gaged in the use of high pressures, can 
arrive quickly at his real objective—the 
study and commercial application of chemi- 
cal reaction that can be economically 
carried out under these conditions. 
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In spite of the modesty of the presenta- 
tion, it is apparent that the author has 
learned at first hand the “tricks of the 
trade.” 

Although the authors of the section on 
control have briefly stated the basic require- 
ments for measurements and control of the 
usual process variables, this handbook sec- 
tion is primarily and properly devoted to 
an illustrated survey of the various meth- 
ods by which instrument manufacturers 
have applied these basic principles to prac- 
tical duties. Attention is fittingly and 
repeatedly called to the necessity for a 
thorough understanding of the process 
variables and the tolerances of any con- 
trol problem before a satisfactory choice 
of methods and equipment can be made, a 
point which cannot be over-emphasized. 
The limitations of each different type of 
control device are clearly stated. 

In the introductory section, General Con- 
siderations, and the concluding section, 
Supervision of Instruments, costly and dis- 
couraging mistakes that have been made 
in the past by improper use of properly 
designed instruments are summarized for 
guidance of the chemical engineer. These 
sections will repay careful reading even if 
the detailed discussions of the individual 
methods and instruments for process con- 
trol are used only in true handbook fash- 
ion as specific problems arise. 

Unfortunately for the handbook authors 
on this subject, chemical industry is now 
so alive to process control and the com- 
petition between instrument manufacturers 
is so keen and able that today’s best device 
will, by comparison, frequently be only 
fairly satisfactory tomorrow. However, 
the user must be in a position to distinguish 
between unimportant changes in style and 
real improvement in performance. With 
the help of frequent revisions in subsequent 
editions that we may expect from this hand- 
book, the chemical engineer should be able 
to make this distinction. 


Fuets (Section XXI). By H. A. Curtis, 
H. M. Weir, W. A. Myers, and W. J. 
Huff. Pages, 1,897 to 2,007. Re- 
FRIGERATION (Section XXIII). By L. 
H. Morrison and H. C. Duus. Pages 
2,097 to 2,221. Execrriciry AND ELEc- 
TRICAL ENGINEERING (Section XXIV). 
By R. G. Warner and F. T. McNamara. 
Pages, 2,223 to 2,292. Sarety AND FIRE 
Protection (Section XXVIII). By H. 
L. Miner, G. H. Miller and P. V. Tilden. 
Pages, 2,445 to 2,520. 


Reviewed by Crosby Field 
Engineer and Executive 
Brooklyn, N. Y. 


GROWTH in chemical engineering has 
been definitely marked by this Handbook 
which contains such a huge fund of infor- 
mation that it might almost have been 
called a compendium or brief encyclopedia. 
The sections under review tend to be most 
useful in the every-day work of the practic- 
ing chemical engineer, or to all those con- 
fronted with the daily necessities of design, 
construction, repair, and operation of 
chemical plant equipment and accessories. 
The coverage is very thorough and it 


should be stated that no executive or re- 
sponsible engineer in a chemical plant 
should be without this volume. 

The individuality of the large number of 
authors has apparently been permitted full 
opportunity, consequently there is a lack 
of uniformity in presentation which is not 
always advantageous. For example, the 
chapter on Solid Fuels is lacking in any 
appreciable operating cost data, which con- 
trasts with the same data given -in the 
chapter on Liquid Fuels. Again in the 
chapter on Refrigeration, replete with 
practical information, a formula for horse- 
power is given which is much more com- 
plicated than the usual formula. In certain 
cases tables have been included containing 
items which are not self-obvious and on 
which more information could well have 
been given. For example, in a table com- 
paring physical properties of solid carbon 
dioxide and water ice, figures are given for 
so-called “refrigerating effect” without an 
explanation of the peculiar definition of 
this use. Also, the table on heat content 
of brines could well have indicated a figure 
for the heat of solution, or a formula for 
obtaining it, in order to complete the table. 

The excellent chapter on Electrical En 
gineering has no word on electrical trans 
mission other than intra-plant distribution. 
The chapter on Refrigeration omits the 
use of the air flow system in cold storage 
plants, and in the table on freezing mix- 
tures fails to include a warning that those 
delightfully low temperatures can _ be 
reached only under laboratory conditions. 

All these criticisms are on very minor 
points when the entire scope of the work 
and the excellence of the presentation is 
considered. There are many compilations 
not hitherto brought into one place where 
they could be used, and such curves as 
those for the composition and freezing 
points of solutions, and the tremendous 
number of tables—many of them new, will 
be found most useful. 

The emphasis given to the need of 
knowledge of Safety and Fire Protection 
by engineers in plant operation should be 
commended, and the 69 pages of this chap- 
ter contained more essential information 
on this important topic than has been 
found in many a so-called “Safety Hand- 
book.” It is quite surprising to note the 
large amount of new data from the radio 
field and from other fascinafing fields of 
physics that have become sufficiently prac- 
tical to warrant their inclusion in the chap- 
ter on Electrical Engineering. The 
bibliography given in each chapter forms 
not only a technical “Who’s Who,” but 
also where to find their best efforts. 


ELECTROCHEMISTRY (Section XXV). By 
Charles L. Mantell. Pages, 2,293 to 
2,401. 

Reviewed by Colin G. Fink 
Professor of Electrochemistry 
Columbia University 


DEVELOPMENT of electrochemistry has 
been so rapid within the last twenty-five 
years that few of us realize how much the 
modern industrial structure is dependent 
upon it. 
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The author has mastered a difficult task 
of confining within the one hundred pages, 
first the principles of electrochemistry, and 
then the most important details of some 
sixty odd processes—each one of which 
might form the subject of an individual 
treatise. Thus, within recent years, there 
have appeared detailed monographs of 
three hundred pages and more on alumi- 
num, calcium carbide, corrosion, chromium 
plating, etc. 

The fundamental principles of electro- 
chemistry, such as the laws of Faraday, 
are discussed in the first forty pages of 
the section. Many convenient and valuable 
tables such as those on electrochemical 
equivalents, conductivities of salts, elec- 
trode potentials, and overvoltages are in- 
cluded in this important introductory part. 

In the second part of the section suffi- 
cient details are included to give the readers 
a clear insight into present commercial 
practice of the electrochemical industries. 
Illustrations, though necessarily reduced in 
size, add to the value of the text. Included 
in this “practical” part are topics not 
usually available, such as the electrodeposi- 
tion of rubber, electroplating on alumi- 
num, the Bullard-Dunn electrolytic clean- 
ing process, electrolytic recovery of 
cadmium, the production of ozone, ma- 
terials of construction for electrochemical 
processes, etc. 

For the electrochemical engineer at the 
plant, as well as for the engineer in the 
allied fields of electrical and mining en- 
gineering, and the student at the uni- 
versity, this treatise on electrochemistry 
will be welcomed as a convenient and con- 
cise reference. 


Economic Factors IN CHEMICAL PLANT 
Location (Section XXVI.) By Chas. 
W. Cuno. Pages, 2,403 to 2,412. Ac- 
COUNTING AND Cost Finpinc. (Sec- 
tion XXVII.) By George A. Prochaska. 
Pages, 2,413 to 2,444. 

Reviewed by Albert E. Marshall 
Consulting Engineer, President 
American Institute of Chemical Engineers 


THE DAY when the most desirable loca- 
tion for a new chemical plant could be de- 
termined solely by studies of the availability 
of raw materials, labor and shipping facili- 
ties has passed, and while these are never- 
theless important, Dr. Cuno makes evident 
the need for carefully surveying a number 
of other essential factors. The author, 
basing his conclusions on an extended prac- 
tice as consultant to the Industrial Bureau 

f St. Louis, has outlined the economic 
factors of plant location and production, 
ind has given detailed suggestions which 
will be helpful to any engineer engaged 
in a location survey for a new or a branch 
plant. Very little has been published on 
the fundamentals of plant location, and 
Dr. Cuno’s material is sufficiently valuable 
to justify its amplification and extension 
into book form. 

Mr. Prochazka is the author of one of 
the standard treatises on cost accounting 
ior the chemical industries, and while he 
has drawn on his book for some of his 
illustrations of practice, his chapter de- 
signed for the engineer rather than the 
accountant, is a simplified summary of 
present methods of cost finding. Com- 
petition has increased the need for accu- 


rate and prompt cost records, and has 
brought along a new “standard cost” 
method which the author endorses and 
compares with the more usual “actual cost” 
system. Not the least interesting of the 
nine subdivisions of the chapter are the 
ones outlining the procedure of analyzing 
a financial statement, and the tabulation 
(from Kilduff) of depreciation rates. The 
author’s background in chemical engineer- 


ing has enabled him to approach account- 
ing through analytic steps, and it has stood 
him in good stead. 

Eprror’s Note: Sections of “The Chemi- 
cal Engineer’s Handbook” dealing with 
Mechanical Separations, Materials Han- 
dling, Power, Reports and Report Writ- 
ing and Patents will be reviewed in these 
columns in the March issue of Chemical 
& Metallurgical Engineering. 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. Send cash or money 
order; stamps and personal checks not accepted. When no price is indicated 
pamphlet is free and should be ordered from Bureau responsible for its issue. 


Methods for Manufacturing Acid-Precipi- 
tated Casein from Skim Milk, by Charles 8. 
Trimble and R. W. Bell. Department of 
Agriculture Circular 279; 5 cents. 


Regulations Governing the Sanitary Han- 
dling and Control of Hides, Skins, Flesh- 
ings, Hide Cuttings, Parings, Glue Stock, 
Hair, Wool, and Other Animal By-Products, 
and Hay and Straw Offered for Entry into 
the U.S. Bureau of Animal Industry Order 
341; 5 cents. 


Sugarcane for Sirup Production, by E. W. 
Brandes and others. Department of Agri- 
culture Circular 284; 10 cents. 

Synthetic Camphor. U. S. Tariff Com- 
mission; mimeographed. Investigation of 
the relation of synthetic camphor pro- 
duction in the United States to consump- 
tion. 

Alcoholic Beverages. U. 8S. Tariff Com- 
mission; mimeographed. An important 
statistical resume covering U. S. produc- 
tion, exports, imports, consumption, In- 
ternal Revenue taxes and laws, and com- 
parison of Tariff Acts. 

Imports of Distilled ee and Wines 
by Countries, 1910-1914. . S. Tariff Com- 
mission ; mimeographed. 

Alcohol Codes. Agricultural Adjustment 
Administration Codes of Fair Competition 
covering: Distilled Spirits Industry, Code 
No. 3; Alcoholic Beverages Importing In- 
dustry, Code No. 4; Brewing Industry, Code 
No. 5; Alcoholic Beverage Wholesale In- 
dustry, Code No. 6; Distilled Spirits Recti- 
fying Industry, Code No. 7; 5 cents each. 

Gauging Manual. Bureau of Industrial 
Alcohol, unnumbered document; 580 pages, 
$1.00 (Buckram). Embraces instructions 
and tables for determining the quantity of 
distilled spirits by proof and weight, Janu- 
ary, 1934. 

Paper, Basic Sheet Sizes. Bureau of 
Standards, Simplified Practice Recommen- 
dation R22-33, Second Edition; 5 cents. 

A Study of the Removal of Sulphur Di- 
oxide From Library Air, by A. E. Kimberly 
and Adelaide L. Emley. Bureau of Stand- 
ards Miscellaneous Publication 142; 5 cents. 

Psychrometric Charts, by Donald B. 
Brooks. Bureau of Standards Miscellaneous 
Publication 143; 5 cents. Nomographic aid 
to humidity calculations. 

Occupation Hazards and Diagnostic Sigus, 
by L. I. Dublin and R. J. Vane. Bureau of 
Labor Statistics Bulletin 582; 3 cents. A 
guide to impairments to be looked for in 
hazardous occupations. (Revision of Bul- 
letin No. 306). 

Wages and Hours of Labor in the Leather 
Industry, 1932. Bureau of Labor Statis- 
tics Bulletin 589; 10 cents. 


Whole-Time County Health Officers, 1933. 
Public Health Service, Reprint No. 1585; 5 
cents. 

Educational Directory, 1984, Part III. 
Office of Education Bulletin No. 1, 1934; 
5 cents. Lists colleges and universities, 
including all institutions of higher educa- 
tion. 


Vocational Training for the Pulp and 
Paper Industry. eral Board for Voca- 
tional Education, Bulletin 168, Trade and 
Industrial Series No. 49; 20 cents. A job 
analysis with suggestions on the organiza- 
tion and operation of training programs. 
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Production Statistics From 1931 Census 
of Manufactures—printed pamphlets on: 
Power laundries, drycleaning and redyeing 
establishments; the clay-products indus- 
tries, sand-lime brick; manufactured ice, 
refrigerators and _ refrigerator cabinets, 
mechanical refrigerators; the sugar indus- 
tries; abrasive wheels, stones, paper, and 
cloth, and related products, minerals and 
earths, ground or otherwise treated; sum- 
mary for states, industrial areas, and in- 
dustries; 5 cents each. No arrangement 
has been made to print a complete bound 
volume of this Census; use of these sepa- 
rates may .therefore be necessary. 

Census of Manufactures, 1929, Volume 
III, Reports by States. Bureau of the 
Census, unnumbered document; $1.75 
(Buckram), 593 pages. Statistics for in- 
dustrial areas, counties and cities. 

Statistical Abstract of the United States, 
1932. Bureau of Foreign and Domestic 
Commerce, 54th Edition; $1.25 (Buckram), 
826 pages. Summary of authoritative sta- 
tistics showing trends of trade and indus- 
try and social progress. 

Mineral Statistics, 1932-33. Statistical 
appendices supplementing Minerals Year- 
book, 1932-1933, printed as separates by the 
Bureau of Mines for: Clay; Natural Gaso- 
line; Slate; Mica; Phosphate Rock; Lime; 
5 cents each. 


Mineral Production Statistics for 1933— 
preliminary mimeographed statements from 
Bureau of Mines on: Copper; masonry, 
natural, and puzzolan cement; lead; zinc; 
pe ore; range oil and domestic heating 
oils. 


Solubility and Liberation of Gas from 
Natural il-Gas Solutions, by Ben E. 
l.indsly. Bureau of Mines Technical Paper 
554; 10 cents. 


Corrosion of Steel by Gases Containing 
Traces of Hydrogen Sulphide: Effect of 
Pressure and Moisture Conditions, by John 
M. Devine and others. Bureau of Mines, 
Technical Paper 560; 5 cents. 


Limestone—Part II, Dimension Stone, by 
Oliver Bowles. Bureau of Mines Informa- 
tion Circular 6756; mimeographed. 


Milling Methods at the Lead-Zine Con- 
centrator of the International Smelting Co., 
Tooele, Utah, by W. J. McKenna. Bureau 
of Mines Information Circular 6758 ; mimeo- 
graphed. 


Milling Methods at the Oxide Concen- 
trator of the International Smelting Co., 
Tooele, Utah. Bureau of Mines Informa- 
tion Circular 6759; mimeographed. 


Federal Specifications. New or revised 
specifications of the Federal Specification 
Board on: Copper-Silicon-Alloy Bars, 
Plates, Rods, Shapes, Sheets, and Strips, 
QQ-C-591; Cotton-fabric, Woven, Asphalt- 
Saturated, HH-C-581; Naphthalene, Balls 
and Flakes, R-N-91; Bleaching-Material 
(Chlorinating Agents), O-B-441; Alum- 
inum, Plates and Sheets, QQ-A-561; Felt, 
Coal-Tar-Saturated (for) roofin and 
waterproofing, HH-F-201; Roof- gatins. 
Asphalt, Brushing-Consistency, SS-R-451; 
Felt, Asphalt-Saturated, (for) Flashings, 
Roofing, and Waterproofing, HH-F-191; 
Terne-Plate (Long Ternes), -T-191; 


‘Borax (Sodium Borate), SS-B-611; Roof- 


ing, Asphalt-Prepared, Smooth-Surfaced, 
SS-R-501. 
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— PLANT NOTEBOOK — 


STRAIGHT-LINE FLOWMETER FOR 
PLANT MEASUREMENTS 


By Roger H. Newton 
Department of Chemical Engineering 
Yale University 
New Haven, Conn. 


been considerable need for a flow- 

meter which would indicate small 
rates of flow with a reasonable accuracy 
and at the same time be suitable for 
measuring considerably higher rates of 
flow. The single orifice type, consisting 
of an orifice in a horizontal plate, sur- 
mounted by a cylinder, in which the 
head is measured, does not fulfill this 
requirement, because the rate of flow is 
proportional to the square root of the 
head. If the orifice were small enough 
to give satisfactory readings at low 
rates of flow, a three- or four-fold in- 
crease in the rate of flow would cause 
the meter to flood. 

A flowmeter in which the rate of flow 
is nearly proportional to the head was 
desired, and to fulfill this requirement a 
multiple orifice flowmeter was devised. 
In this the orifice plate is vertical with 
holes drilled at different levels, so that, 
at the higher heads, more orifices come 
into use. By using a large number of 
holes, properly spaced, the calibration 
curve may be made to approach a 
straight line as nearly as is desired. By 
plotting the theoretical rate of flow 
through such a multiple orifice, it was 
found by trial and error that the proper 
spacing of the holes (all of the same 
size )would be 0, 1, 2, 4, 64. 

A sketch of the meter is given in 
Fig. 1. It is constructed entirely of sheet 
copper with the joints soldered. The 
liquid enters coupling A, over deflector 
B, into chamber C. One wall of this 
chamber acts as the orifice plate, and 
has four holes £, drilled in it as shown 
The level in chamber C is measured by 
a gage glass LD inserted in standard 
compression couplings, using steam 
packing to secure tight joints. For con- 
venience in flushing the connection to 
the bottom of the chamber is made with 
a tee, to which a petcock is attached. 
The top compression coupling nut is 
closed by a soldered disk, so that it can 
be opened easily for the replacement of 


| N THIS LABORATORY there has 
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Fig. 1 — Straight-line-calibration indicating 
flowmeter employing four equal 
orifices in a vertical plate 


a broken gage glass. The liquid dis- 
charges through the orifices into cham- 
ber F and thence to the outlet coupling 
G. A shallow notch cut in the top of the 
orifice plate prevents the meter becoming 
blocked at rates higher than its range. 
Chambers C and F are of approximately 
square cross section. 

Two of these meters were made up, 
one with orifices #&% in. in diameter and 
the other with 4-in. diameter orifices. In 
each, four orifices were used, spaced 0, 
1, 2, and 4 in. The length of the scale 
was 8 in. They have been used to 
measure the rate of flow of product and 
of reflux on a small column still for 
separating butyl alcohol and butyl ace- 


40 -— 


30 } 


Flow, Gallons per Hour 
nN 
° 


tate. The maximum capacity of the 
meters is 10 and 40 g.p.h., respectively. 
The calibration curve (solid line) for 
the one with the larger orifices is given 
in Fig. 2, together with the theoretical 
curves, (dashed lines), calculated from 
the equation; u? = c?2g Ah, where the 
orifice coefficient c is taken as 0.61. It 
is to be noticed that the actual calibra- 
tion data fit the straight line somewhat 
better than the theoretical. The calibra- 
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Fig. 2—Calibration curve of meter with 
four j-in. diameter orifices, in com- 
parison with theoretical curve 


tion data for the other flowmeter fitted a 
straight line as well as those for the 
larger one. 

Although the calibration data do not 
and should not fit a straight line exactly, 
the error is very small and can be made 
smaller by the use of more orifices 
spaced closer together. In the work for 
which the meters were made up, the 
error was negligible compared to other 
variations in the experimental data. It 
is felt that this flowmeter fills a need for 
a means of measuring rates of flow 
which may vary widely, as in the testing 
and operating of certain pieces of chem- 
ical plant equipment, such as stills used 
for batch operation. 
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NEW 
EQUIPMENT 


Vv 


Acidproof Cement 


Said to be the only sodium silicate 
cement which is completely resistant to 
steam, hot and cold water, hot and cold 
salt solutions of all strengths and hot 
and cold acids of all strengths, Penchlor 
cement, recently introduced by Pen- 
Chlor Inc., Widener Bldg., Philadel- 
phia, Pa., withstands all strengths and 
temperatures of acids except hydrofluo- 
ric. The material is not resistant to 
alkaline solutions (except ammonia 
and bleaching powder solution), but it 
withstands chlorine, bromine and iodine. 
The cement is quick-setting and self- 
hardening, taking an initial set at 70 
deg. F. in 20 to 25 min. after mixing 
the powder with sodium silicate solu- 
tion. The work is ready for use after 
three days at this temperature without 
further treatment. 

The compressive strength of the ce- 
ment is about 2,400 Ib. and the tensile 
strength 350 Ib. per sq. in. Its adhe- 
sion to brick, stoneware and iron is ap- 
proximately 100 lb. per sq. in. The 
material also adheres to steel, lead, 
wood and glass. Its shrinkage is said 
to be less than other silicate cements. 


Continuous Centrifugal 


Claiming for it marked economies in 
power consumption, installation and ma- 
terials handling charges, the Bird Ma- 
chine Co., South Walpole, Mass., has 
introduced a new continuous centrifugal 
built in two sizes to give capacities 
varying, with different materials, from 
a few hundred to several thousand 
pounds per hour. Depending on whether 
the material is filterable or unfilterable, 
the new machine is supplied with a per- 
forated or imperforate bowl. In any 
event, the bowl is operated at high 
speed in a horizontal position, a steady 
supply of material being fed from the 
intake hopper into one end. Inside the 
basket, the material is carried along to- 
ward the discharge end by a member 
rotating at a slightly different speed. 
The differential gear used to produce 
this different speed, is said to be of a 
new high-efficiency type. 














New high-speed continuous centrifugal 


Among the advantages claimed for 
the new centrifugal may be mentioned 
the fact that a thin layer of material, 
revolving at high speed, is employed, 
in comparison with the much thicker 
layer within the basket of the slower- 
speed batch centrifugal. As the result 
of this, filtration is said to be much 
more rapid while the quantity of ma- 
terial within the bowl at any one time 
is small. Operation is fully automatic 
so that only occasional inspection is re- 
quired. 


Equipment Briefs 


Both industrial dial thermometers and 
recording thermometers are represented 
in a new line of instruments introduced 
by the Jas. P. Marsh Corp., 2073 South- 
port Ave., Chicago, Ill. Both types are 
available in either gas filled or vapor 
tension models, the choice depending on 
the temperature range desired. 

A small unit consisting of a capacitor 
and resistor, capable of suppressing arc- 
ing when added to contactors and line- 
starters, has been developed by the 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. The new device has 
decreased arcing from as much as five 
to eight half cycles without the arrestor, 
to 4 cycle with it. 

Robins Conveying Belt Co., 15 Park 
Row, New York City, has announced a 
new abrasion-resisting nickel-chromium 
cast iron known as “Super Manga 
Iron.” Wear tests are stated to have 
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shown two to twelve times longer life 
than plain chilled iron in numerous ap- 
plications. 

Supplementing two other indicators, 
the U. C. C. methane detector and com- 
bustible gas indicator, a new all-service 
gas indicator produced by the Linde Air 
Products Co., New York City, indicates 
the flammable or explosive character of 
an atmosphere, shows the presence of 
poisonous gases and vapors and _ indi- 
cates any deficiency of oxygen. A\l- 
though designed primarily for the gas 
industry, its use is indicated in other 
fields. 

For use in industrial screening opera- 
tions as well as in water and sewage 
purification, the Filtration Equipment 
Corp., 350 Madison Ave., New York 
City, has introduced the new Laughlin 
self-cleaning bar screen. The surface 
of the bars is cleaned by sets of scraper 
blades and carriers supported on a con- 
tinuously operating traveling chain. 

Welds of greater strength and duc- 
tility than the parent metal can be pro- 
duced ‘in cast iron, according to the Lin- 
coln Electric Co., Cleveland, Ohio, 
through the use of its new “Ferroweld” 
electrode, designed for use with the 
company’s shielded arc welding process. 
The rod has a steel core surrounded by 
a heavy flux coating and operates at 
about 80 amp. of current. 

A vertical-action locking ring for at- 
taching the cover is an important fea- 
ture of a new full-removable-head barrel 
announced by Wilson & Bennett Mfg. 
Co., 6532 South Menard Ave., Chicago, 
Ill. The cover extends over the edge 
of the barrel and thus prevents the en- 
trance of water or dirt when it is being 
removed. In the 55-gal. size the barrel 
is constructed of 18 ga. steel and weighs 
54 Ibs. 

Nickel silver with the graduations 
etched and blackened is the material em- 
ployed in the new Tasco slide rule in- 
troduced by the Tavella Sales Co., 25 
West Broadway, New York City. This 
is a circular pocket rule about the size 
of a watch. The nine scales, in addition 
to the usual ones, include log, C in- 
verted, K, sine and tangent scales. 

Three new small heating units re- 
cently developed by the General Elec- 
tric Co., Schenectady, N. Y., include 
one cast in a heavy block of lead for a 
power input of 13 watts per square 
inch of immersed surface; one sheathed 
in copper with a 1,300 watt rating; and 
one made entirely of Monel metal, car- 
rying a rating of 12 kw. at 230 volts. 


Piston Pump Control 


For controlling the stroking rate of 
standard reciprocating steam pumps in 
proportion to the flow of another fluid, 
Proportioneers, Inc., 13 Codding St., 
Providence, R. I., has introduced a new 
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“Tret-O-Control” blending asphalt and 


water emulsion 


“Tret-O-Control” which is shown in 
the accompanying illustration. A meter 
or other flow-responsive device meas- 
ures the flow rate of the primary fluid 
and operates the “Tret-O-Control” gear 
box, pilot valve and impulse motor, thus 
dictating the stroking rate of the steam 
pump. The same device may be used 
to control the delivery rate of dry chem- 
ical feeders. 


Damped Amplification 
Controller 


C. J. Tagliabue Mfg. Co., Park and 
Nostrand Aves., Brooklyn, N. Y., an- 
nounces that its magnetic-clutch flow 
controller is now being supplied with a 
new air-operated control mechanism 
known as the Tag Damplifier. The new 
mechanism is said to maintain the set- 
ting point precisely, even though this 
may require at times an almost closed 
diaphragm valve and at other times an 
almost wide open valve. Furthermore, 
it is stated that throttling non-hunting 
regulation is provided under all condi- 
tions. 

An understanding of the control sys- 
tem may best be gained by reference 
to the accompanying sketch. Assume 
a condition when the pen is directly at 
the desired rate of flow, which is being 
correctly maintained by the diaphragm 
valve. When something occurs causing 
a tendency toward decreased flow, the 
pen moves downward and thus requires 


a greater control-valve opening and 


lower air pressure on the diaphragm top 
of the valve. The pen moves flapper 
K toward the nozzle, raising the pres- 
sure in detector capsule E and bringing 
lever A upward, causing ball valve G 
to decrease air pressure to the dia- 
phragm valve. This decreasing tenden- 
cy, however, is partially offset, due to 
the fact that the same reduced air pres- 
sure affects detector capsule E. Hence 
only a small diaphragm valve change 
takes place. But at the same time the 
damped amplification action of capsule 
F is taking place. As the pressure 
drops, this deflates capsule F and low- 
ers fulcrum C of lever A, thus moving 
point O upward (with P as fulcrum). 
The effect is slowly to amplify the in- 
itial change in position of ball valve G. 

Meanwhile, the gradually decreasing 
air pressure has been opening dia- 
phragm valve N and bringing the re- 
corder pen and flapper K back to their 
original position. Equilibrium is only 
restored when the recorder pen is ex- 
actly at the setting point. 


Schematic diagram of Tag Damplifier 
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Potentiometer Pyrometer 


Rapid movement of the printing 
mechanism from one end of the scale 
to the other, without the requirement 
of an extremely fast cycle or rapid mo- 
tion of the mechanism, is an important 
feature of the balancing mechanism em- 
ployed in the new recording potentio- 
meter pyrometer recently announced by 
the Foxboro Co., Foxboro, Mass. In 
this mechanism, the sensing fingers, 
which detect galvanometer deflection, 
position a friction roller according to 
the position of the galvanometer pointer. 


12,000,000 R.P.M. Attained by Tiny Air Motor 








4 feature attracting consider- 
able attention at the Chemical 
Explosion last December was 
a miniature centrifugal shown 
by the Sharples Specialty Co., 
capable of attaining a speed of 
20,000 revolutions per second. 
The device was designed by Dr. 
J. W. Beams for the company, 
based on an earlier application 
of this principle made in France 
in 1925. The illustration shows 
the conical fluted rotor together 
with the stator which serves as 
the air nozzle. In operation, the 
rotor rides on a bearing of gas 
which escapes between the cone 
and the stator cup at high vel- 
ocity, floating the rotor free of 
any mechanical contact. 








New potentiometer pyrometer recorder 


A V-shaped drive cam then engages 
and rotates the roller which in turn 
transmits its straight-line motion to the 
slide wire contact and pen (or print 
wheel). 

The new recorder uses a 12-in. chart 
and is furnished to print from one to 
six temperatures on one chart. Among 
the features of the instrument may be 
mentioned automatic cold-junction com- 
pensation, mechanical chart re-roll, 
dust-tight case and accessibility. 

This company has also announced a 
new indicating potentiometer pyrometer 
for which easy balancing and reading 
are claimed. By the use of a selector 
switch, the indicator may be used to 
give temperature readings from any 
number of thermocouples. 


Improved Bronze Valve 


For steam pressures to 150 Ib. and 
gas or liquid pressures to 300 lb., the 
Lunkenheimer Co., Cincinnati, Ohio, 
has announced a new non-metallic-disk 
bronze valve. As appears from the 
cross-section in the accompanying illus- 
tration, the valve has an extra deep 
stuffing box and a heavy rolled bronze 
stem with long threads which are fully 


Cross-section of new 
non-metallic disk valve 
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engaged with the bonnet thread when 
the valve is closed. The disk holder is 
of the clip-on type with extra long 
guards to insure accurate seating. The 
new valve, known as “N-M-D,” is reg- 
ularly available in several designs, in- 
cluding globe, angle, horizontal, and 
angle check and quick-operating. 


Short Center Drives 


Rockwood Mig. Co., Indianapolis, 
Ind., has recently added to its standard 
line of motor-drive bases for short-cen- 
ter belt operation two new bases, one 
for ceiling drive (illustrated) and the 
other a vertical-drive motor base for 
wall mounting. The principle of the 
Rockwood drive, it will be recalled, is 
to utilize the weight of the motor, which 
is pivoted so as to make available the 
proper component of its weight for belt 
tension and thus to avoid slip and elim- 





Installation of Rockwood ceiling-drive 
motor base 


inate difficulty with belt stretch under 
operation. In the ceiling motor base, 
the principle is carried out much as in 
the case of the standard drive. In the 
vertical drive, the force producing the 
belt tension is derived from coiled 
springs rather than from the weight of 
the motor. Otherwise in both principle 
and operation it is much similar to the 
standard drive. In both new drives, an 
adjustment is provided for belt length. 


Countercurrent Classifier 


For the hydraulic classification of the 
circulating load of grinding mills and 
for many washing operations involving 
solids, the Hardinge Co., York, Pa., has 
developed a new cylindrical, countercur- 
rent classifier for which ruggedness, 
simplicity, high efficiency and freedom 
from wear and mechanical difficulties 
are claimed. As appears in the accom- 
panying drawing, the cylinder contains 
a screw flight attached to its inner 
surface. It is to be noted that both 
the pitch and height of this flight vary 
from end to end. Pulp entering at a 
point near the center comes in contact 
with wash water cascading over the 
flights and the solids, depending on their 











Cross-section of new counter- 
current classifier 


impeller providing gland 
relief, perfect balance at 
1750 r.p.m., semi-auto- 
matic gland adjustment, 
and temperature compen- 
sation to maintain con- 
stant gland pressure. 





size, are carried either toward the over- 
size or fines discharge. Fines are re- 
leased from the oversize as the latter 
is rolled over by the rotation of the 
drum. The oversize is carried toward 
the upper end, being “squeezed” by 
the closer placing of the flights at 
the discharge. This results in the fur- 
ther elimination of dirty water. The 
oversize is then lifted by elevating buck- 
ets which discharge it by gravity to the 
feed end of the mill. 

Meanwhile, the fines are carried toward 
the lower end which serves as a settling 
basin. The depth of this settling basin 
is controlled by the diameter of the 
fines overflow opening. There are five 
primary adjustments controlling the 
operating characteristics in the classi- 
fier which include: (1) feed; (2) di- 
lution; (3) settling basin depth; (4) 
variable oversize take-off control; and 
(5) slope. 

In addition to ruggedness, simplicity 
and high efficiency for the unit, the 
manufacturers claim the advantages of 
slow-speed operation, compactness, low 
wash-water requirements, non-clogging 
characteristics, negligible repair cost 
and flexibility. The new classifier is 
made in sizes ranging from 1 ft. 6 in. 
x 4 ft. to 10 ft. x 28 ft. Horsepower 
requirements range from } to 30. 


Chemical Stoneware Pump 


A new, compact, 1,750-r.p.m. chem- 
ical-stoneware pump in which the im- 
peller is carried on the motor shaft so 
as to make double use of the anti-friction 
bearings of the motor, has been an- 
nounced by the U. S. Stoneware Co., 50 
Church St., New York City. The pump 
features a double packing gland, a dual 


New compact stoneware pump 
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All stoneware parts are 
ground into the protecting armor, all 
parts are standardized and readily ac- 
cessible. The overall efficiency is said 
to be equal to that of similar sized all- 
metal pumps for water service. Sizes 
range from 14 to 3 in. 


Activated Alumina Dryer 


“Lectrodryer” is the name of a new 
drying unit for gases introduced by the 
Pittsburgh Lectrodryer Corp., Box 
1008, Pittsburgh, Pa. The new unit is 
used for the drying of such gases as 
natural gas, hydrogen, hydrogen and 
nitrogen mixtures and manufactured 
gas. It may also be used for the re- 
moval of certain vaporous contents from 
gas streams in chemical processes. It 
is stated that dew points of -50 deg. C. 
are regularly obtained in commercial 





Activated alumina dryer for gases 


installations, while lower dew points 
may be reached if necessary. 

The new equipment, which was de- 
signed in cooperation with the Alumi- 
num Co. of America to employ activated 
alumina, consists of a twin tower, one 
unit of which is in service while the 
other is being reactivated. The shift 
from one to the other is accomplished 
by the movement of a lever and the 
tower out of service is reactivated by 
electric heating under automatic tem- 
perature control. A water cooling sys- 
tem is provided to cool each section 
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aiter reactivation. All valves and elec- 
trical connections are interlocked to 
avoid mistakes in cutting towers in and 
out of service. 

Dryers are built for operation at at- 
mospheric pressure or for pressures as 
high as 90 to 125 lb. or more. Sizes 
range from a 100-cu.ft. per hour labora- 
tory model to others handling as much 
as 10,000 cu.ft. of gas per hour. 


Double-Suction Pump 


Developed for high-speed operation, 
direct-connected to 3,500 r.p.m. motors 
and steam turbines, a new line of 
double-suction, split-case pumps has 
been announced by the Morris Ma- 
chine Works, Baldwinsville, N. Y. The 
design is especially adapted to high- 
speed operation and to the minimizing 
of friction and eddy losses. Sizes range 
from 14 to 5 in. suction. Deep-groove, 
heavy-duty precision ball bearings are 
used for both radial and thrust loads. 


New double-suction centrifugal pump 





Printing Scale 


Positive weight-control records are 
provided by the new Toledo Printweigh, 
figured type, recently announced by the 
Toledo Scale Co., Toledo, Ohio. This 
device automatically and mechanically 
selects and prints the correct weight 
figure, eliminating all possible weigh- 
ing errors ordinarily introduced by the 
human element, according to the manu- 
facturer. It operates in 0.1 second at 
the touch of a button and may be ap- 
plied to various dial scales of this com- 
pany’s manufacture. 


Toledo printing mechanism, figured type 











MANUFACTURERS’ LATEST PUBLICATIONS 











Bearings. Fafnir Bearing Co., New Bri- 
tain, Conn.—8-page booklet giving a his- 
tory of anti-friction bearings from their 
early beginnings to the present. 

Bearings. Timken Roller Bearing Co., 
Canton, Ohio—258-page revised engineering 
journal with technical information on 
types, ratings, etc., on this company’s bear- 
ings. 

Centrifugals. American Tool & Machine 
Co., 30 Church St., New York City—4-page 
folder describine a new and improved dis- 
charger for centrifugals. 

Chlorine. Diamond Alkali Co., Pitts- 
burgh, Pa.—32-page booklet on liquid chlo- 
rine, its properties, manufacture, handling, 
shipment and uses. 

Compressors. Worthington Pump & Ma- 
chinery Corp., Harrison, N. J.—Publica- 
tions as follows: L-611-S7, 8 pages on 
single-stage, horizontal compressors ; L-612- 
B1A, 27 pages on feather-valve compres- 
sors; D-423-SLIA, 4 pages on _ vertical, 
triplex power pumps. 

Condensers. C. H. Leach Co., 9 Park 
Place, New York City—Bulletin 100—24 
pages on the use and construction of this 
company's fractional condensers for high 
temperatures and high pressures. 

Cutting. Air Reduction Sales Co., Lin- 
coln Blidg., New York City—Form ADC600 

92 pages, profusely illustrated, on equip- 
ment for gas cutting of metals. 

Dryers. Proctor & Schwartz, Inc., 7th 
St. & Tabor Road, Philadelphia, Pa.—Bul- 
letin 73—8 pages illustrating eight types 
of dryer made by this company. 

Drying. Aluminum Co. of America, Gulf 
Bldg., Pittsburgh, Pa.—Form AD8s6—4 
pages on the use of activated alumina for 
industrial adsorption. 

Equipment. Air Preheater Corp., 60 
East 42d St.,. New York City—Bulletin 933 

16-page folder describing the Ljungstrom 
Air Preheater and its applications in power 
plants and industrial heat recovery. 

Equipment. Jeffrey-Traylor Division, 
Jeffrey Mfg. Co., Columbus, Ohio—Bulletins 
579, 581, 582, and 583—Respectively 12, 4, 
8 and 4 pages on electric vibrating screens, 
vibrating conveyors, vibrating feeders, and 
vibrating coolers and dryers. 

Furnaces. W. S. Rockwell Co., 50 Church 
St.. New York City—Catalog 345—Leaflet 
describing belt-conveyor-type electric fur- 
naces, 

Glass. Corning Glass Works, Corning, 
N. Y.—Bulletin 801—8 pages on Pyrex 
brand sheets, sight glasses and oven door 
panels. 

Graphite. Acheson Oildag Co., Port 
Huron, Mich.—Technical Bulletin 11-D—De- 
seribes use of colloidal graphite in the 
manufacture of electrical resistances. 

Heating. General Electric Co., Schenec- 
tady, N. Y.—Booklet on this company’s 
electric spot and strip heaters. 

Hoists. Harnischfeger Corp., 4400 West 
National Ave., Milwaukee, Wis.—Bulletin 


RH-1—Illustrates and describes hoists for 
all purposes. 
Instruments. Esterline-Angus Co., Indi- 


anapolis, Ind.—Leaflet describing accesso- 
ries for recording instruments including 
chart inspectors, 9%-range current trans- 
formers, meter carrying cases, etc. 

Instruments. The Foxboro Co., Foxboro, 
Mass Bulletin 187—20 pages on this com- 
pany’s indicating and recording liquid-level 
gages. 

Instruments. Republic Flow Meters Co., 
2240 Diversey Parkway, Chicago, Ill.— 
Catalog 700—24 pages describing this com- 
pany’s recently improved line of cartridge- 
sealed-element flow meters. 

Materials Handling. Federal Pneumatic 
Systems, Inc., 127 North Dearborn St., Chi- 
eago, Ill.—Bulletin 25—Describes this com- 
pany’s laboratory air classifying unit for 
fine separations. 

Materials Handling. The Fuller Co., 
Catasauqua, Pa.—26-page catalog on this 
company’s pneumatic conveyors, with par- 
ticular reference to their use in breweries. 

Metals and Alloys. Republic Steel Corp., 
Youngstown, Ohio—Catalog 220-B—64-page 
book on the properties, production and uses 
of Toncan iron pipe. 

Metals and Alloys. Riverside Metal Co., 
Riverside, N. J.—Publications as follows: 
14 pages on beryllium copper; 32 pages on 
phosphor bronze; 32 pages on nickel silver: 
and 4 pages on free-cutting phosphor 
bronze and nickel silver. 

Mixing. Lancaster Iron Works. Lan- 
caster, Pa.—Bulletin 70G—4 pages describ- 





ing principle and types of this company’s 
Lancirick mixers for use in glass and 
enamel industries. 

Nozzles. Spraco, Inc., 114 Central St., 
Somerville, Mass.—22 pages on this com- 
pany’s spray nozzies for all industrial pur- 
poses ; describes construction and gives en- 
gineering data. 

Piping. Tube-Turns, Inc., 1500 South 
Shelby St., Louisville, Ky.—Bulletin 51-1— 
Descriptive information and data on thin- 
gage copper Tube-Turns for use in dis- 
tillery and brewery process lines. 

Power Transmission. D. O. James Mfg. 
Co., 1114 West Monroe St., Chicago, IlL— 
Leaflet describing this company’s flexible 
couplings. 

Power Transmission. Poole Foundry & 
Machine Co., Woodbury, Baltimore, Md.— 
Catalog 34—72 pages with engineering 
data on standard and special flexible coup- 
lings made by this company. 

Power Transmission. Rockwood Mfg. 
Co., 1801 English Ave., Indianapolis, Ind. 
Folders covering this company’s motor 
drive bases, including standard bases, ver- 
tical and ceiling drive bases, bases for 
small motors and a portable power truck 
equipped with one of this company’s bases 

Protected Metal. American Steel Band 
Co., Pittsburgh. Pa.—13 pages on “Felt 
Cote” asbestos-felt-covered steel products 
for industrial roofs and sidings. 

Pumps. The LaBour Co., Elkhart, Ind. 
Bulletin 40—16 pages illustrating with en- 
gineering data this company’s self-priming 
centrifugal pumps; also a 30-page hand- 
book suggesting performance and _ test 





standards for’ self-priming centrifugal 
pumps. 
Pumps. Roots-Connersville-Wilbraham, 


Connersville, Ind.—Bulletin 260-B11—14 
pages on this company’s Type T turbine 
pumps for high pressures. 

Refractories. Harbison Walker Refrac- 
tories Co., Pittsburgh, Pa.—Two folders de- 
scribing this company’s new product, Har- 
waco bond, a diaspore-base plastic refrac- 
tory for bonding refractory brick. 

Refrigeration. Carbondale Machine Co., 
Carbondale, Pa.—Bulletin 1133—8 pages on 
this company’s vertical, duplex ammonia 
compressors and combined units. 

Rubber Preservatives. L. B. McGregor 
Co., 317 Linden Ave., Long Beach, Calif. 
i-page folder describing “Nulife”’, a newly 
developed preparation for the preservation 
of new rubber and the revivification of 


old. 
Rust Prevention. Dearborn Chemical 
Co., Straus Building, Chicago, Ill.—24 


pages on the use of this company’s prod- 
ucts in the prevention of corrosion in the 
railroad field: one of a series of publi- 
eations on rust prevention in industry and 
transportation. 

Screens. J. H. Day Co., Cincinnati, Ohio 

-Bulletin 361—12 pages on this company’s 
“Ro-Ball” gyrating screens; also mixers. 

Screens. Productive Equipment Corp., 
7535 South Claremont Ave., Chicago, IIl.- 
Bulletin 732—20 pages on this company’s 
Jigger vibrating screens with descriptions 
of new accessories. 

Screens. Orville Simpson Co., 1230 
Knowlton St., Cincinnati, Ohio—Folder de- 
scribing new and improved features in this 
company’s Rotex screeners. 

Separators. Magnetic Mfg. Co., Milwau- 
kee, Wis.—Bulletin 94——-Leaflet describes a 
new automatic magnetic separator and feed 
gate, particularly for grains. 

Speed Reducers. J. D. Christian Engi- 
neers, 514 Brannon St., San Francisco, 
Calif.—Folder describing this company’s 
“Rite-Lo-Speed” gearing for geared-head 
motors. 

Strainers. The Elliott Co., Jeannette, 
Pa.—Bulletin A-6—24 pages on twin 
strainers for pipelines handling water, oil 
and other fluids. 

Thread Handbook. Dardelet Threadlock 
Corp., 120 Broadway, New York City- 
Handbook for engineers and designers, 
containing 220 pages of information on the 
Dardelet self-locking screw threads; 1933: 
price, $2. 

Traps. Nason Mfg. Co., 71 Fulton St., 
New York City—20-page catalog on this 
company’s steam traps and specialties. 

Welding. LincoIn Electric Co., Cleve- 
land, Ohio—2 pages on electrodes for weld- 
ing cast iron. 

Welding. Metal & Thermit Corp., 120 
Proadway, New York City—8 pages on the 
use of Thermit welding in numerous repairs. 
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NEWS 
OF THE 


INDUSTRY 


Chemical code approved by the President 
on Saturday, Feb. 10. Gas manufacturers 
at annual meeting in New York discuss 


problems of refrigerants. 


Proposal to 


place import duty on coconut oil brings 

strong protest from oil, soap, and other 

industries. T.A.P.P.1. announces lengthy 

program for spring meeting to be held in 
New York, Feb. 19-22. 

















Several Symposia Scheduled 
For Annual T.A.P.P.1. Meeting 


YMPOSIA on operating, manage- 
ment, and engineering will feature 
the annual meeting of the Technical 


Association of the Pulp and Paper 
Industry which will be held at the 
Waldorf-Astoria Hotel, New York, 


Feb, 19-22. 

On Tuesday afternoon Feb. 20, the 
Engineering Division will present a 
program of particular interest to mill 
engineers. W. S. Hadaway of the 
Westinghouse Lamp Co., an authority 
on illumination will advise on the most 
up to date method of lighting paper mills 
and mill offices. F. W. Parkhurst of 
the Rockwood Manufacturing Co., has 
been assigned to the meeting by the 
Leather Belting Association to report 
the findings made in a comprehensive 
engineering investigation by all the 
belting manufacturers of the best 
methods of transmitting power from 
motor to machine by means of belts. 
This study made at a great cost will 
be available to the paper industry for 
the first time. J. F. O. Stratton and 
E. B. Swenson will report on the latest 
type of heat insulation and will show 
how aluminum, which is a good con- 
ductor of heat, may be used as an in- 
sulating material through the use of a 
new principle called emissivity. The 


latest electrical engineering develop- 
ments will be reported by G. M. Reed of 
the General Electric Co. 

On Wednesday morning Feb. 21, F. 
W. Adams, professor of chemical engi- 
neering at the Massachusetts Institute 
of Technology will report on a survey 
recently made dealing with the rate 
of drying newsprint. The use of white 
water on cylinder machines will be dis- 
cussed by F. C. Stamm, general super- 
intendent of The Upson Co. Recent 
surveys on heat utilization in the sul- 
phite and alkaline cooking processes will 
be discussed by O. L. Berger of the G. 
D. Jenssen Co. and W. T. Webster of 
the J. O. Ross Engineering Co. 

On Thursday morning Feb. 22, the 
symposium on Power Supply will bring 
together national authorities on the sub- 
ject. The basis of the discussion will 
be a paper by Walter P. Gavit of the 
United Engineers and Constructors, Inc. 
on steam and power in the paper in- 
dustry. In addition to the outstanding 
engineers of the paper industry who 
have been asked to discuss this paper 
the following engineers of prominence 
have accepted invitations to be present 
and to discuss the paper: R. E. Hall of 
the Hall Laboratories, Louis Elliott, 
mechanical engineer of the Electric 
Bond and Share Co., H. B. Lawrence 
of Henry L. Doherty & Co., and F. S. 
Clark, consulting engineer of Stone & 
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Webster Engineering Corp. and chair- 
man of the Edison Electrical Institute 
Committee on Relations and Arrange- 
ments between Utilities and the Paper 


Industry. There will also be a paper 
on stokers by R. A. Foresman of West- 
inghouse Electric and Manufacturing 
Co., which will be discussed by J. S. 
Bennett, mechanical engineer of the 
American Engineering Co, A final dis- 
cussion on Power Plant Reports will 
be led by A. G. Darling, chairman of 
the TAPPI Heat and Power Com- 
mittee. The Engineering Division 
meetings will be held under the chair- 
manship of M. H. Teaze of Hardy S. 
Ferguson & Company, consulting engi- 
neers. 

On Wednesday afternoon Feb. 21, 
there will be a review of the most re- 
cent developments in the recovery of 
old papers by new de-inking processes. 
Sidney D. Wells, technical director of 
the Combined Locks Paper Co., Com- 
bined Locks, Wis., will describe the 
process recently developed for removing 
ink from telephone books in the Middle 
West. This process is revolutionary 
since it is not customary to de-ink 
papers containing a large proportion of 
mechanical wood pulp. Instead of 
using the orthodox alkaline cooking 
methods wherein the paper is treated 
with caustic soda or soda ash solutions, 
sulphur dioxide is used as a reducing 
and bleaching agent. To be effective a 
special ink is employed in printing the 
papers that are run through the re- 
covery cycle. Stanley Maclaren will 
describe the new Snyder-Maclaren de- 
inking process which is used in Eastern 
paperboard mills. The greatly increased 
use of paper cartons has led to a de- 
mand for cleaner and whiter boards. 
The de-inked stock resulting from this 
de-inking process provides a_ board 
which is new and attractive to the trade. 


Sulphonated Oil Producers 
Re-Elect Officers 


T A meeting of the Sulphonated Oil 
A Manufacturers Association, held 
recently at the Hotel New Yorker, New 
York, C. P. Gulick, president of the 
National Oil Products Co., was re- 
elected president of the association. 
Vice-President C. M. Braham, of the 
Arkansas Co., Inc., and secretary-trea- 
surer, H. B. Sweatt, also were re- 
elected. The following were elected di- 
rectors: C. P. Gulick, V. H. Berman, 
J. G. Nathanson, C. M. Braham, D. S. 
Whiteman, H. B. Hooper, H. T. N. 
Smith, F. C. Scholler, John C. Wolke, 
C. D. Marlatt, A. E. White, and G, J. 
Desmond. At a meeting of the board 
of directors the following executive 
committee was elected: C. P. Gulick, C. 
D. Marlatt, V. H. Berman, C. M. 
Braham, and J. C. Wolke. 
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Refrigerants Discussed by 
Gas Manufacturers 


HE annual meeting of the Com- 

pressed Gas Manufacturers’ Asso- 
ciation was held in New York Jan. 
25-26. A feature of the convention was 
the luncheon address by Raleigh S. Rife 
of the Guaranty Co. on the economic 
outlook. 

At the symposium on regulations per- 
taining to transportation of gases by 
motor vehicles, G. O. Carter presided. 
He called on H. M. Mabey of the 
Mathieson Alkali Works, the head of 
the transportation committee of the 
association to start the discussion. Mr. 
Mabey stated that it is manifestly essen- 
tial that appropriate regulations should 
be established and prescribed at the 
earliest possible time for this most re- 
cent form of general transportation serv- 
ice. It is our advice that the Interstate 
Commerce Commission is now engaged 
in the formulation of such regulations 
and that within a few months definite 
proposals may be made the subject of 
public hearings. 

The chairman then called on R. W. 
Thomas of the Philgas Co. and S. K. 
Varnes of E. I. duPont de Nemours & 
Co. Col. John C. Minor, H. A. Camp- 
bell and others took part in the discus- 
sion that followed. 

A. H. Eustis, president of Virginia 
Smelting Co., discussed comparative 
properties and merits of common re- 
frigerants. He showed pressure curves 
for the substances which have been used 
as refrigerants; the volumes of the 
various vapors at different evaporator 
temperatures expressed in cubic feet per 
minute which it is necessary to condense 
in order to absorb 200 B.t.u. per min.; 
the type of compressor and its bearing 
on choice of refrigerant; lubrication: 
permanency. The ease of finding leaks 
in the system, the cost of the different 
refrigerants and the hazards connected 
with the use of the refrigerant were also 
discussed by the speaker. 

Mr. Eustis emphasized his belief that 
there is no such thing as “the best re- 
frigerant” because he feels that the 
choice depends entirely on what the re- 
frigerant is to be used for. 

The chairman then called on H. D. 
Edwards of the Carbide & Carbon 
Chemicals Corp., who spoke on the new 
refrigerants and their applications. He 
emphasized the safety factor and stated 
that regardless of what we may think 
about the various refrigerants, it is cer- 
tain that the selection in the future will 
depend a great deal on the safety fea- 
tures in the applications of the refrig- 
erating machine. 

Beverage carbonation was the subject 
of the address by Dr. W. P. Heath, vice- 
president of the Coca Cola Co. He dis- 
cussed the impurities such as mineral 
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matter and chlorine in water which is 
the largest ingredient in any soft drink. 
Any water supply may be treated suc- 
cessfully for use in this industry by in- 
expensive equipment and cost, except 
those containing excessive amounts of 
such soluble salts as sodium chloride and 
sulphates and chloride of lime and mag- 
nesia. The expensive process of distilla- 
tion has to be used with these waters. 
He also discussed the carbonization of 
the waters. The two operations neces- 
sary for securing proper carbonization 
are: the forcing of the carbon dioxide 
into the water, and a transfer of car- 
bonated water to the bottle and crown- 
ing without undue loss of carbon 
dioxide. 

James I. Banash, consulting engineer 
of Chicago and past president of the Na- 
tional Safety Council, discussed the 
widespread applications of the com- 
pressed gas industry. After covering the 
newer uses for such gases as oxygen, 
chlorine and the hydrocarbon fuel gases, 
and the part these gases are playing in 
our civilization, Banash discussed safety. 
He stated that it is a duty in which the 
very existence of the industry is in- 
volved for the manufacturers to con- 
tinue to follow the products in so far as 
possible to the point of ultimate con- 
sumption, while exerting every effort to 
induce others, as well as themselves, to 
utilize the products safely. 


Industrial Chemistry Exhibit 
At Newark Museum 


S a new chapter in its series of in- 
A dustrial exhibits, the Newark Mu- 
seum, Newark, N. J., has in prepara- 
tion an exhibit for the layman which 
will be known as “Chemistry Changes 
Our World: An Exhibit of the New 
Discoveries for Industry and_ the 
Home.” 

Already more than one hundred na- 
tional firms have accepted invitation to 
cooperate in the exhibit, which will 
open about the middle of March. 
Among the first to offer cooperation 
were the E. I. duPont de Nemours & 
Co., Inc.; Celanese Corp., the Bakelite 
Corp., the Beetleware Corp., E. R. 
Squibb and Sons, the Celluloid Corp., 
Westinghouse Electric Co., Public 
Service Electric and Gas Co., and the 
Texas Gulf Sulphur Co. Among those 
who have offered to act in an advisory 
capacity to the exhibit are Dr. E. C. 
Worden of the Worden Laboratories, 
Prof. William T. Read of Rutgers Uni- 
versity, Dr. John H. Schmidt, chairman 
of the North Jersey Section of the Amer- 
ican Chemical Society, and Donald 
Deskey, decorator, of New York City. 

Special educational features of interest 
to the general public are being sched- 
uled for the duration of the exhibit. 





A.S.M.E. Process Industries 
Division Formed 


FTER several years existence as a 

committee concerned with the 
mechanical engineering aspects of the 
process industries, the process group of 
the American Society of Mechanical 
Engineers was given authorization on 
Jan. 13 to form the Process Industries 
Division of the society. The new divi- 
sion plans to cooperate with other or- 
ganizations whose interests its activities 
overlap. Further than this, it expects to 
provide for an interchange of informa- 
tion among mechanical engineers in 
process plants similar to the facilities 
afforded chemical engineers by the 
American Institute of Chemical Engi- 
neers. 

Among the present active committees 
of the division are those on brewing and 
distilling, ceramics, cottonseed process- 
ing, sugar, paper and pulp, sanitation, 
heat transfer, disintegration, drying, and 
unit operations costs. The division has 
in process the preparation of a much 
needed code on drying and a research 
project on cottonseed processing at the 
University of Tennessee. It is sponsor- 
ing a continuing symposium on heat 
transfer, initiated at the Society’s 1933 
annual meeting, as well as a lecture 
course on chemical engineering funda- 
mentals, given in cooperation with the 
A.LCh.E. in New York. 


Standards Bureau Continues 
Simplified Practice Work 


CCORDING to an announcement 
made Jan. 29, by Dr. Lyman J. 
Briggs, director of the Bureau of 
Standards, it has been decided to con- 
tinue the simplification and commercial 
standards work at the Bureau in co- 
operation with the American Standards 
Association and other organizations and 
groups concerned with such work. The 
work has an added importance at this 
time because of the need for reference 
to standards of dimensions and quality 
in the NRA codes for fair competition. 
In order to provide maximum bene- 
fits for the ultimate consumer, the 
Bureau, in accepting simplified practice 
projects, will give priority to those in 
which the producer groups will signify, 
in advance, their willingness to identify 
simplified items in their catalogs and 
other trade literature. 

Similarly, in accepting commercial 
standards projects, the Bureau will give 
priority to those in which the producer 
groups will indicate, in advance, their 
willingness to employ labels on the 
product, constituting binding guarantees 
of compliance with the standards set up 
in order that the maximum service may 
be rendered to the consumer. 
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LANKET complaint by the Federal 

Trade Commission charging 10 vis- 
cose yarn companies with combining in 
a price-fixing monopoly was instigated 
by their customers, the knitters. The 
rayon code does not permit price fixing 
but NRA did not have a hand in the 
action taken by the Commission. The 
case is regarded in Washington, how- 
ever, as testimony to NRA’s recent 
declaration that the anti-trust laws are 
not suspended as to coded industries or 
that “under the protection of a code, 
industrial groups can fix prices, or carry 
out other operations in restraint of 
trade.” 

The charges made by the Commission 
date back to an alleged agreement in 
October, 1931, among the 10 respondent 
companies to maintain uniform prices of 
yarn. Pursuant to the agreement, it is 
alleged that knitters also have been 
coerced not to sell cloth at less than 
prices fixed by Viscose, DuPont et al 
on pain of having the supply of yarn cut 
off. The Industrial Rayon Corpora- 
tion is said to have engaged in knitting 
cloth so that the yarn companies, 
through Industrial Rayon, might punish 
price-cutting knitters by underselling 
them. 

The knitting interests which lodged 
the complaint with the Commission fol- 
lowed through with publicity material 
asserting that it is impossible for the 
knitters to obtain an alternative supply 
of yarn from abroad because the domes- 
tic yarn producers, four of which are 
controlled by foreign interests, are pro- 
tected by the duty of 45c. a lb. 

Chemical and related industries united 
in objecting to the cotton compensatory 
tax on multi-wall paper bags at a hear- 
ing Jan. 26-27 called by the AAA for 
reconsideration. The tax of 2.6c. per 
lb. of paper is equivalent to 23 per cent 
to 53 per cent of the cost of the bags. 
Soda ash, pigment, rosin size and other 
manufacturers protested that the paper 
bags do not compete with cotton bags as 
the latter do not protect their products 
from moisture, leakage and contamina- 
tion. The Manufacturing Chemists As- 
sociation is filing a brief with AAA 
against the tax and the lime, cement, 
gypsum and silica industries also are 
opposed. 

Calamity forecasters assert that the 
increased use of fertilizer will wreck 
government crop curtailment plans. The 
assumption that 1934 acreage reduction 
contracts will result in a corresponding 
reduction in crop yields does not allow 
for any increased use of fertilizer but 
enthusiastic estimators who talk about 
doubling fertilizer use this year cannot 
prove, even on that basis, more than a 
15 per cent to 20 per cent increase in 
total crops, as only that proportion is 
produced by fertilizer. The bulk still is 
produced from the natural fertility of 
the soil. 
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There is no evidence that the cotton 
acreage reduction program increased the 
use of fertilizer. The program did not, 
on the other hand, discriminate against 
normal fertilization, but if the AAA 
should decide now to limit the size of 
the crop rather than rely simply on 
reduction in acreage, the use of 
fertilizer may be reduced. Limiting the 
crop to nine million bales would remove 
the incentive that farmers might have 
in restricting the planting to 25 million 
acres. 

Surrounding the transportation of in- 
flammables by highway with safeguards 
similar to those provided for their 
transportation by rail again is recom- 
mended by W. P. Borland, director of 
the Bureau of Safety, Interstate Com- 
merce Commission. Federal regulation 
of interstate truck operation and safety 
requirements now are regarded as neces- 
sary by the Commission but there is 
little prospect that such legislation will 
be enacted by this Congress. 

Anticipating that a court decision or 
some other contingency may suddenly 
shut the door to the responsibility as- 
sumed by NRA for labor’s welfare, 
Secretary Perkins and other administra- 
tion patrons of labor have set about 
making permanent the gains made for 
labor by the national recovery program 
and adding further reforms. 

Upon the states rather than the 
federal government they rely for legisla- 
tion to establish enduring standards of 
wages and hours, unemployment in- 
surance, old age pensions, industrial 
health and accident compensation and 
other measures that, if shouldered by 
the federal government, may be 
challenged as unconstitutional. 

Concerted action by the states is the 
prime objective. As more than 40 state 
legislatures meet in regular session next 
year and special sessions are likely in 
others, Miss Perkins and Senator 
Wagner, of New York, are confident 
that a comprehensive labor welfare 
system can be set up within the next 2 
years. The mechanics adopted will be 
left to the individual state but uniformly 
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effective and non-discriminatory meas- 
ures are hoped for out of state “com- 
pacts” whereby naturally affiliated 
groups will proceed along the same 
lines, with the cooperation of the De- 
partment of Labor in Washington in 
tackling economic, legal and social prob- 
lems encountered. 

Some legislation by Congress may be 


desirable either to prod or to help 
the states carry through their own 
programs. In this category is the 


Wagner-Lewis unemployment insurance 
bill that would assess employers with a 
federal tax of 2 per cent of their pay- 
rolls. This tax would be rebated if and 
to the extent that employers contribute 
to unemployment reserves provided by 
state law but there would be no dis- 
crimination as between employers in 
different states, assuming that the rate 
paid either as a tax or as a premium 
is the same. 

Only Wisconsin now has an unem- 
ployment insurance law. Old age pen- 
sion systems have been adopted in 27 
states but some of them, says Dr. Isador 
Lubin, chief of the U. S. Bureau of 
Labor Statistics, are pretty poor. New 
York and Massachusetts have mini- 
mum wage laws. Only 7 states include 
industrial diseases such as_ silicosis 
among industrial accident hazards. 


Foreign Trade Bank 


A foreign trade bank, financed by the 
government and ready to assume a por- 
tion of the credit risk and all the ex- 
change risk on imports and exports 
without recourse on the exporter, is in 
process of formation in Washington. It 
is being pushed through primarily for 
trade with Russia, where orders are 
being held back waiting for credit 
arrangements here, but the bank will be 
authorized to finance trade with other 
countries as well, and on the same gen- 
eral terms. The Russian situation had 
become so pressing, in certain phases, 
that action had to be taken promptly, 
and this was the answer. The money, 
probably to the extent of something 
over $300,000,000, will come from RFC 
funds and from money provided through 
the Budget plans recently announced, 
and the bank will not have to wait for 
special legislation. 

Thus the administration prepares to 
meet its pledge, in the President’s in- 
augural address, that when “first things,” 
that is, the internal situation, has been 
handled “first,” then foreign trade would 
have its innings. 

Meanwhile, there are plans for a 
private bank under the Edge Act, which 
allows the formation of a long-term 
credit bank for foreign trade under the 
supervision of the Federal Reserve 
Board, with the right to issue deben- 
tures, because Federal Reserve Banks 
cannot discount domestic bills for long 
term. 
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Germany Produces Many Interesting 


Chemical Developments 


FROM OUR BERLIN 
CORRESPONDENT 


ESOTHORIUM, a radium substi- 

tute, is now made as a byproduct 
by the Deutsche Gasglihlicht-Auer- 
gesellschaft, in their regular process for 
treatment of monazite sand. From a 
charge of 25 kg. of sand 0.0000001 gram 
of mesothorium is recovered. Thus the 
foundation of a German radium indus- 
try has been laid. In addition to thorium 
oxide the monazite sand also contains 
cerium and other rare earths used in the 
manufacture of filaments and for de- 
colorizing glass. Neodymium is also 
present and it has lately been used as an 
addition to glass used for wind shields 
and goggles for air pilots, to eliminate 
glare. Mesothorium is of value because 
it emits gamma rays, which also are 
found in x-rays. By decomposition of 
mesothorium, radio-thorium and other 
decomposition products are formed. 
The technical production is accom- 
plished by mixing the sand with a small 
quantity of barium salt and heating it 
with sulphuric acid. A residuum con- 
sisting of barium sulphate, containing 
mesothorium, quartz, and rare earths 
is obtained. By further concentration 
methods this is made to yield a pure 
mesothorium barium sulphate; no 
barium sulphate must therefore be lost 
in the process. By fractional crystalli- 
zation, repeated up to 100 times, the 
mesothorium is then separated from 
the barium salt, to the extent where only 
a very small quantity of this salt re- 
mains. The time required from the dis- 
solving process to the completion of the 
purification is about three quarters of 
a year. 

Silver may be used as bearing metal 
in bearings operating without any lubri- 
cants, according to investigations by 
Siemens-Reininger-Veifa, Berlin, espe- 
cially for anti-cathodes and other re- 
volving pieces used in high-vacuum 
equipment. They are said to possess 
very smooth running properties and 
make it possible to dispense with the un- 
desirable evaporation of lubricants 
which takes place in high vacuum; 
furthermore, silver offers the advantage 
of such a high melting point, compared 
with normal bearing alloys, that it is 
possible to heat the evacuated apparatus 
to red heat or higher, which is often 
necessary in the production of a high 
vacuum. The bearing journals are made 
of hard metals, such as molybdenum or 
tungsten. 
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Deutschen Rohrenwerke, Diisseldorf, 
has brought on the market a new pipe 
material, under the trade name Dop- 
perlrohre, which consists of two layers, 
one of which may meet the demands to 
high corrosion resistance and ductility, 
while the other possesses great tensile 
strength. These pipes may easily be bent 
and possess great economic advantage 
over materials consisting of a single, 
expensive alloy. 

Although a good grade of common 
cast iron generally gives satisfactory 
service in glass molds, great improve- 
ments may be obtained by special alloy- 
ing agents, according to O. Bornhofen, 
Aachen. Nickel contents up to 3 per 
cent impart a greater ability to take on 
a high polish, increase the density and 
the hardness, and reduce the elongation, 
with little sacrifice in machining prop- 
erties. Heat resistance and resistance to 
scaling are greatly improved by the ad- 
dition of 0.5-1.0 per cent molybdenum 
and 0.75-1.5 per cent cerium. 

Welding in neutral atmosphere may 
be done by the use of metal carbonyls, 
of which only a small quantity is re- 
quired to give adequate protection from 
oxidation. One gram of a pentoxide de- 
velops 617 c.c. of carbon monoxide at 
20 deg. C. In welding iron and fer- 
rous alloys best results are obtained by 
the use of finely divided iron carbonyl, 
preferably as a paste mixed with liquid 
iron carbonyl. Chromium, uranium, and 
vanadium carbonyls may also be used 
mixed with liquid iron pentacarbonyl. 

Textile chemicals have been used with 
good success as flotation agents. Ac- 
cording to Halbich, Freiberg, Unital 
HC, containing the sulphonated alcohols 
as active components with glaubers salt 
works well as a frother-collector in the 
flotation of barite. It possesses such 
high selectivity that only a small quan- 
tity of other agents is needed. 

Protection of stone surfaces is at- 
tained by a method based on the use of 
silicic acid esters; tetraethyl silicate 
ester, dissolved in alcohol, to which has 
been added the desired pigment, may 
serve for this purpose. As the coating 
is applied, the silicic acid is set free, and 
a rapidly drying insoluble film results 
which is easy to clean and which 
possesses great resistance to chemical 
attack and to mechanical wear. By use 
of proper pigments it may be refractory 
up to 1,200 deg. C. 


High extraction of vanillin from in- 
crusted plant fibers and their decomposi- 
tion products, such as peat and lignite, 
and from lignin made from these ma- 
terials, is obtained, according to Pauly 
and Feuerstein, Wirzburg, by gentle 
treatment with oxidation agents such as 
ozone, chromic acid, potassium perman- 
ganate, and similar compounds, in acetic 
acid solution. By hydrolysis with very 
dilute acids, of the residues thus ob- 
tained, still greater quantities of vanil- 
lin are produced. 


Flax Developments 


So many changes have taken place in 
regard to the power supply of Germany, 
that a short discussion of this situation 
may be of interest. First may be con- 
sidered the addition of alcohol to all 
motor fuels, specified by law, which, 
even with the present economic situa- 
tion, has not lowered the price of these 
fuels. This measure is now being fought 
at its source. As is known German agri- 
culture suffers from an oversupply of 
potatoes, amounting to about 1,000,000 
tons a year, from which about 100,000 
tons of alcohol is produced. To relieve 
this situation the land growing potatoes 
must be used for other purposes, and 
here flax and oil seeds must first receive 
consideration, as German imports of 
wool and cotton and of oils total several 
hundred million marks annually. Ger- 
man flax growing has shown a drastic 
decline in later years, but an encourag- 
ing result in the efforts to revive it is 
the success obtained in recent experi- 
ments to develop new grades of flax 
which will give long fiber and high 
yields of oil. At the same time, a new 
steeping process has been developed, 
which works with ozone, and which per- 
mits an important reduction in treat- 
ment cost. This reduction is about 330 
Rm. per ton of fiber (not of flax stalks), 
an important achievement with the pres- 
ent price of about 1,000 Rm. per ton of 
fiber. 

Much activity is also being displayed 
in the mineral oil field. In the first place, 
drilling for oil is being encouraged, fre- 
quently by government subsidies; in the 
second place, like in France, new re- 
fineries are being erected for the refining 
of imported as well as domestic crudes, 
and finally, production of motor oils and 
lubricants from lignite and coal tars is 
growing. Like in France, motors operat- 
ing on gas from wood distillation plants 
are also being introduced. 

Use of waste gas in the Ruhr District, 
byproduct gas from coke ovens, of which 
about 1,000,000,000 cu.m. is available 
annually, is another important factor. 
At first it was feared that this gas would 
furnish much competition with municipal 
gas works, but this did not prove the 
case, as about three quarters of it is 
used by the steel industry. 
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McCharles Prize Awarded to 
Ralph William Diamond 


NNOUNCEMENT has been made 
that the fourth award of the 
McCharles Prize, instituted by the Uni- 
versity of Toronto, has been made to 
Ralph William Diamond, general man- 
ager of the Chemical and Fertilizer 
Department of the Consolidated Min- 
ing & Smelting Co. Ltd., of Canada. 
The committee outlined its reasons 
for selecting Mr. Diamond from among 
their candidates as follows: First was 
his contribution to the solution of the 
concentration problem presented by the 
Sullivan ore body. Many efforts were 
made to find some satisfactory metal- 
lurgical method which could success- 
fully be applied to these very complex 
ores. Failure followed failure, until dif- 
ferential flotation was adopted to these 
ores under Mr. Diamond’s direction. 
This method transformed these deposits 
of questionable value into what is now 
one of the greatest lead-zinc mines 
known to the world. 

Secondly, his work in the chemical 
and fertilizer department of the com- 
pany, in utilizing the roaster gases 
from the Trail plant the damaging 
effect of which in the state of Wash- 
ington had become an_ international 
case. The resulting $10,000,000 fer- 
tilizer plant, using power from Koot- 
enays Falls, phosphates from British 
Columbia and the roaster gases from 
Trail, produces a high grade ammonium 
phosphate and sulphate fertilizer for use 
in the wheat area of the west and gen- 
erally throughout Canada. 

The award in addition to the honor 
conferred carries a cash value of 
$1,000. It was established in connec- 
tion with the bequest of the late Aeneas 
McCharles of the value of $10,000 and 
is awarded on the following con- 
ditions of the bequest: “To any Cana- 
dian from one end of the country to 
the other, and whether student or not. 
who invents or discovers any new and 
improved process for the treatment of 
Canadian ores or minerals of any kind, 
alter such process has been proved of 
special merit on a practical scale; or 
tor any important discovery, invention 
or device by any Canadian that will 
lessen the dangers, and loss of life in 
connection with the use of electricity 
in supplying power and light; or for 
any marked public distinction achieved 
by any Canadian in scientific research 
in any useful practical line.” 


Japanese Plants to Produce 
Synthetic Methanol 
EMAND for methanol in Japan 
has increased to such an extent 


during the past two years that efforts 
are now being made to produce it syn- 


thetically, according to a report from 
trade commissioner Donald W. Smith, 
Tokyo. 

Three large companies which are fe- 
ported to have sufficient financial back- 
ing have already constructed plants to 
produce synthetic methanol. One of 
these companies is said to be manufac- 
turing the product at the present time 
and the two remaining concerns are 
expected to start production during the 
next few months. 

Imports of methanol into Japan dur- 
ing the three-year period, 1929-1931, 
averaged about 2,200 long tons annually. 
Imports during 1931, which totalled 2,- 
291 tons, increased to 4,093 tons in 
1932. Imports for the ten months of 
1933, amounting to 3,624 tons, indicate 
that the year’s imports will equal, if 
not surpass, the receipts for the pre- 
ceding year. 


New Type Reflecting Surface 
With Aluminum Base 


NEW type of reflecting surface 

with an aluminum base was an- 
nounced at a meeting of the Illuminat- 
ing Engineering Society, held in Cleve- 
land on Jan. 22. Aluminum treated by 
the new method has a reflectivity as 
high as 85 per cent, not far below that 
of silver. It has the outstanding ad- 
vantage of not tarnishing in industrial 
atmospheres, of being weather-resistant, 
and of being easily cleaned by washing 
with soap and water. The discovery, 
made by Dr. R. B. Mason, of the Alu- 
minum Research Laboratories, involves 
a new type of anodic oxidation, which 
appears to remove impurities from the 
surface of the metal. 





CALENDAR 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS, spring meeting, New 
York City, week of May 14, 1934. 


TECHNICAL ASSOCIATION OF THE 
Pup AND Paper INpDUSTRY, spring 
meeting, New York, Feb. 19-22, 1934. 


AMERICAN CHEMICAL SOCIETY, 
spring meeting, St. Petersburg, Fla., 
week of March 25, 1934. 


ELECTROCHEMICAL Society, and 
AMERICAN CERAMIC SOCIETY, joint 
meeting, Asheville, N. C., April 26-28, 
1934. 


AMERICAN SOCIETY FOR TESTING 
MATERIALS, annual meeting, Atlantic 
City, June 25-29, 1934. 


AMERICAN PETROLEUM INSTITUTE, 
annual meeting, Dallas, Tex., Nov. 
13-15, 1934. 
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Sodium Sulphate Output in 
Canada Doubled in 1933 


THE sodium sulphate industry of the 
Province of Saskatchewan, which 
has been making steady progress over 
a period of years, assumed real impor- 
tance during 1933. A report of the 
Department of Railways, Labor and In- 
dustries indicates that the 1933 produc- 
tion of sodium sulphate from Saskatche- 
wan plants will be at least double the 
output of the preceding year. 

John S. Calvert, consul at Regina, re- 
ports that Natural Sodium Deposits 
Limited of Dunkirk, Sask., have doubled 
their plant capacity and are operating 
night and day. Horseshoe Lake Mining 
Co., at Ormiston, Sask., after being 
closed during the whole of 1932, has 
been operating to capacity since the 
middle of August. Sodium Corp. Lim- 
ited, Alsask, Sask., operated steadily 
throughout the year and are erecting a 
new plant which will have an ultimate 
capacity of approximately four times 
that of their original plant. Soda De- 
posits Limited at Fusilier, Sask., has re- 
designed its plant and expects to operate 
steadily next year. Metallics and Non- 
Metallics, Limited, a Toronto company, 
will erect a sodium sulphate plant to 
develop the Engebright deposit north 
of Maple Creek. This deposit is alleged 
to contain more than 25,000,000 tons of 
hydrous sodium sulphate. 


Oil Cracking Interests Form 
Permanent Organization 


FOR several years the Cracking De- 
velopment Conference, comprising 
representatives from leading petroleum 
companies, has held semi-annual meet- 
ings to review technical developments 
and to consider methods of processing 
applicable to the oil cracking field. 
Prior to the meeting held in New York 
last December whoever acted locally as 
chairman to arrange for a given meet- 
ing also served as chairman of that 
meeting. At the New York meeting it 
was decided that a permanent form of 
organization should be adopted. Wm. 
F. Moore, of Gasoline Products Co., 
who presided at the New York meet- 
ings, was elected permanent chairman. 
John T. Ward of The M. W. Kellogg 
Co., was elected vice-chairman. Mr. 
Ward also becomes permanent chair- 
man of the Sub-Committee on Research. 
The headquarters of the Conference 
will be at the offices of Process Man- 
agement Co. at 405 Lexington Ave., 
New York. It is believed that the 
continuity of function, obtainable 
through having permanent officers, will 
prove effective in coordinating the 
progress, from meeting to meeting, in 
the subjects discussed. The next meet- 
ing will be held at Port Arthur, Tex. 
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NAMES IN 


THE NEWS 





Cuarces G. GLENN, former chief en- 
gineer of Solvay Process Works at 
Solvay, N. Y., has been named chief 
engineer of all three plants of Mathie- 
son Alkali Works which is constructing 
the plant at Lake Charles, La., for man- 
ufacture of soda ash and other products. 


Cuester H. Jones, former Chem. & 
Met. editor and manager in Chicago, 
has taken an executive position with the 
Richards Chemical Works of Jersey 
City, N. J. 


FREDERICK KING is now employed by 
the B. F. Goodrich Rubber Co., Akron. 


Joun W. Scuumacuer, formerly 
chemist for Acme White Lead & Color 
Works and later connected with United 
Color & Pigment Co., has been ap- 
pointed sales representative for Glyco 
Products Co., Brooklyn. 


Rocer Apams, head of the depart- 
ment of chemistry in the University of 
Illinois, has been elected president of 
the American Chemical Society for 
1935. Charles L. Reese of E. I. du 
Pont de Nemours & Co. became presi- 
dent of the society on January 1. E. 
Emmett Reid of Johns Hopkins Uni- 
versity, Edward Bartow of the State 
University of Iowa, and Gustavus J. 
Esselen, president of the firm bearing 
his name, were chosen directors. 


Cartes |. Parris is employed by 
the Pacini Laboratories, Chicago. 


W. S. Epcar, for many years with 
Flood & Conklin and E. I. du Pont de 
Nemours, has joined the R-B-H Lac- 
quer Base Co., Bound Brook, N. J., as 
vice-president and technical director. 


Burt H. Carrot, formerly chief of 
the photographic emulsion laboratory, 
Bureau of Standards, is now employed 
in the research laboratory, Eastman 
Kodak Co., Rochester, N. Y. 


Louis K. Ervers has been appointed 
to the staff of Eastman Kodak Co. at 
Rochester. 


Lioyp C. Cootey has joined Hiram 
Walker & Sons, of Peoria, Ill. Mr. 
Cooley has previously been connected 
with F. J. Stokes Machine Co. and the 
Swenson Evaporation Co. 








F. A. Eustis 


F. A. Eustis, vice-president of the 
Virginia Smelting Co., has been elected 
president of the Compressed Gas Manu- 
facturers’ Association. Other officers 
elected are Eugen Becher, vice-president 
of Metal & Thermite Corp., first vice- 
president; Dr. W. B. Heath, vice-presi- 
dent of the Coca Cola Co., 2nd vice- 
president, and F. R. Fetherston, secre- 
tary and treasurer. 


Georce F. KenNepy recently became 
associated with the Oxford Paper Co. 
in the research department at Rumford, 
Maine. For several years Mr. Kennedy 
was in the employment of Hercules 
Powder Co. 


Tueopore R. NAFFZIGER has accepted 
a position with the Bureau of Standards 
in Washington, D. C. Dr. Naffziger 
was a research fellow in bacteriology 
at Iowa State College. 


I. M. Levine has accepted a position 
with the Danciger Oil Co. at Tulsa, 
Okla. 


GrorGe SYKES, executive vice-presi- 
dent of the U. S. Industrial Alcohol 
Co. and assistant to the president, has 
resigned to become president of the 
General Wines and Spirits Corp. 


Ratpn FE. Hatt, director of Hall 
Laboratories, Pittsburgh, Pa., has been 
selected as recipient of the 1933 Pitts- 
burgh Award. This award is made by 
the section of the American Chemical 
Society in recognition of his distin- 


guished service to chemistry and hu 
manity, particularly his contributions t 
the fundamental knowledge of boiler 
water reactions. 


Harry L. Gitcurist, chief of th: 
Chemical Warfare Service from 192' 
to 1933, was ordered retired Jan. 31 by 
President Roosevelt as major general 


WILLIAM NEIL is now with the Vir 
ginia Chemical Co. at Norfolk, Va. 


J. H. Barton has been made genera 
manager of National Oil Products Co., 
Harrison, N. J. 


James K. Wetsu has retired from 
H. J. Baker & Bro. The remaining 
partners are: Henry V. B. Smith, Ed 
ward A. Buck, C. D. Rafferty and H.S 
McCormick. 


Rosert Bowie is with the Sylvania 
Grade Products Corp. at Emporium, 
Pa. 


D. S. Murpu has been appointed to 
serve as administrative assistant to 
Charles Brand in the National Fer- 
tilizer Association. In June, 1933, Mr. 
Murph was appointed chief of the cot 
ton processing and marketing section 
in the Agricultural Adjustment Admin- 
istration, and resigned this position to 
go with the association. 


Wm. F. Moore of Gasoline Products 
Co. has been elected permanent chair 
man of the Cracking Development Con 
ference. John T. Ward of the M. W 
Kellogg Co. has been elected vice 
chairman. Mr. Ward also becomes 
permanent chairman of the Sub-Com 
mittee on Research. 


Henry C. SHERMAN, professor of 
chemistry at Columbia University, has 
been awarded the William H. Nichols 
Medal. The award goes to Dr. Sher- 
man for achievement in vitamin re- 
search, particularly in its quantitative 
aspects. This research, winning world- 
wide recognition, has shown that chem- 
istry, through nutrition, may raise the 
level of positive health and increase the 
average length of life. 


C. S. Yoran is now located at Chi- 
cago with the Featheredge Rubber Co. 


C. C. Smita has joined the Potash 
Co. of America, Carlsbad, N. M., as 
vice-president and general sales man- 
ager with headquarters in Baltimore. 
Mr. Smith has been connected with the 
fertilizer industry since 1900 when he 
became secretary to C. H. MacDowell, 
president of Armour Fertilizer Works. 
Since 1927 he has been with the N. V. 
Potash Export Co. 
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CLIFFORD Cooper, a former member 
of the laboratory staff of Standard Oil 
Co. of Indiana at Whiting, returned 
recently from Aruba, D. W. L, where 
he had been employed by Pan American 
Petroleum Corp. He has joined the 
Pure Oil Co. and is living in Chicago. 


S. M. D. CLapper has been elected 
president of General Refractories Co., 
succeeding John R. Sproul, who re- 
signed. 


Kart Kantz has joined the Republic 
Steel Corp. and will specialize in re- 
search and field service on enameling 
sheets. Previously, he was with Amer- 
ican Range & Foundry Co., North- 
western Terra Cotta Co. and Abingdon 
Sanitary Mfg. Co. 


Situ C. BEAN has been transferred 
from the Whiting, Ind., to the Neo- 
dosha, Kan., refinery of the Standard 
Oil Co. of Indiana, where he is engaged 
in engineering work. 


James Lawrie has left the A. O. 
Smith Corp. to join the Schlizt brew- 
ing organization. He is in charge of 
research. 


GeorGE ScuHuttze, formerly asso- 
ciated with the Pure Oil Co. in New 
Jersey, is now assistant to Professor 
Bodenstein at the University of Berlin. 


D. S. Bitss has been appointed com- 
missioner of industrial alcohol to suc- 
ceed J. M. Doran. 


Omar ADAMs is employed in the en- 
gineering department of the refriger- 
ation division of Armour & Co. at Sioux 
City, lowa. 


OBITUARY 


EuGENE SCHAEFER, president of the 
Maywood Chemical Works, died on Feb. 
5 at his home in Englewood, N. J. 


WILLIAM Epwarp Grsss, professor 
of chemical engineering at University 
College, London, died on Jan. 18. 


T. CHALKLEY PALMER, former presi- 
dent of the Academy of Natural Sci- 
ence of Philadelphia, died on Jan. 31 
at his home in that city. 


Henry Stevens WASHINGTON, inter- 
nationally known in the field of mineral 
chemistry, died at his home in Wash- 
ington on Jan. 7, at the age of 74. 


Emit F. Hocke died suddenly in 
China, Dec. 25, where he was engaged 
in erecting an installation of Vorce 
‘ells. Formerly he was with Westvaco 


Chlorine Products Co. and Niagara 


Alkali Works. 


Joun M. Devine, petroleum engineer 
connected with the staff of the experi- 
mental station of the U. S. Bureau of 
Mines at Bartlesville, Okla., died Dec. 
7. He died in Oklahoma City after a 
short illness from a throat infection. 


Ropert Bruce Harkness, Jr., of the 
engineering staff of Merrimac Chemical 
Co., Boston, Mass., died in that city, 
Dec. 17, after a short illness. 


Otto V. MARTIN, consulting chem- 
ical engineer for the Texaco Salt Prod- 
ucts Co., died Jan. 12, at Tulsa, Okla. 
He was 41 years old. 


Tuomas F. West, superintendent of 
the paint works of Felton, Sibley & Co., 
Philadelphia, died Jan. 15 in the Cooper 
Hospital, Camden, N. J. He had been 
ill for about a year. 


Georce W. Kenyon, formerly chair- 
man of the board of the General Chem- 
ical Co., died Dec. 28 of heart trouble 
at his home in Brooklyn, N. Y., after 
two months’ illness. He was 84 years 
of age. 


VERNON Rosins of Louisville, Ky., 
died Jan. 1 at his home after a long 
illness. He was 61 years old. Dr. 
Robins was city chemist at the time of 
his death early in the last month. 





Edward W. Washburn 


Epwarp W. Wasueur\, chief chemist 
of the Bureau of Standards, died sud- 
denly Feb. 6 at his home in Washington. 
Dr. Washburn was 52 years old. Be- 
fore joining with the bureau in 1926 he 
had edited the International Critical 
Tables which were prepared under di- 
rection of the National Research Coun- 
cil and had been on the faculties of Uni- 
versity of Illinois and Massachusetts In- 
stitute of Technology. 
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Lyman C. NeweLt, head of the 
chemistry department at the Boston 
University College of Liberal Arts, 
died Dec. 13 at Brookline, Mass. Dr. 
Newell was a_ vice-president of the 
American Chemical Society. 


AtrrepD W. Hoppenstept, Sr., presi- 
dent of the A. W. Hoppenstedt Labor- 
atories, Buffalo, N. Y., died at his home 
on Jan. 25. 


Wi t.1AM B. HI ts, professor emer- 
itus of chemistry at Harvard Medical 
School, died Dec. 24 at Montclair, N. J. 


S. G. Tinsey, vice-president of F. 
W. Berk & Co., died on Dec. 21. He 
was for many years manager of the St. 
Louis branch of Armour Fertilizer 
Works. Following that, he was for 
several years connected with the Syn- 
thetic Nitrogen Products Corp. 


WiLit1AM ALLAN Osporn died in St. 
Luke’s Hospital, Cleveland, Ohio. He 
was 64 years old. After graduation 
from Yale University in 1893 he became 
head chemist at the Cleveland Rolling 
Mills. He retired from that position a 
few years ago. 


E. L. Tague, a member of the fac- 
ulty of the Kansas State College of 
Agriculture and Applied Science since 
1914, was found dead in the chemistry 
building Jan. 11. He was 60 years of 
age at the time of his sudden death. 





Haber 


Fritz 


Fritz HaBer is dead. He died Feb. 1 
at the age of 65 years, while traveling 
through Basel, Switzerland. Fritz 
Haber is known chiefly for his success 
in working out a process which made 
possible the synthesis of ammonia on a 
commercial scale and which thus revo- 
lutionized industry and agriculture. For 
this contribution to chemistry he re- 
ceived the Nobel Award for the 
vear 1918. 
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CHEMICAL 
ECONOMICS 


Production of chemicals continued on a 
fairly even level throughout January with 
reports that consumption in some lines 
was larger than production with the result 
that consumer stocks were lowered. Actual 
withdrawals of some important raw ma- 
terials were reduced because of the 
unusually large deliveries made in the clos- 
ing part of last year 




















CCORDING to the estimate of the 
Ais States Shippers Advisory 
Board, the movement of chemi- 
cals and explosives for the first quarter 
of this year will run 14.6 per cent above 
that for the first quarter of last year. 
Movement of all commodities during the 
quarter is estimated at an increase of 
11.5 per cent with pulp and paper 
scheduled for a 3.6 per cent gain; paints, 
oils, and varnishes, 7.1 per cent; and 
hides, leather, and tanning materials, 
29.6 per cent. 

While demand for chemicals suffered 
somewhat since the first of the year be- 
cause of the unusually large withdrawals 
in the latter part of last year, the rate 
of production in some cases has been 
advanced over that reported for last 
December. Reports on activities in the 
principal consuming industries indicate 
that consumption of chemicals so far 
this year has been in excess of produc- 
tion. The reduction in stocks held by 


consumers greatly enhances the out- 
look for expansion in production of 
chemicals during the first half of the 
present year. 

The accompanying table shows the 
recovery made by some of the chemical- 
consuming industries last year and gives 
a fairly accurate idea of their position 
at the beginning of this year. Develop- 
ments since the first of the year have 
been decidedly in favor of an expansion 
in output of chemicals. The rate of 
steel operations has been stepped up and 
automotive manufacturers are assured 
of a period of large production because 
of the volume of orders already re- 
ceived. It is estimated that automotive 
production for the first quarter of this 
year will surpass the total produced in 
the first quarter of 1933 by about 50 
per cent. 

Despite the program looking toward 
reduction of acreage in cotton and other 
crops, the fertilizer trade has found a 





more receptive market for its products 
since the turn of the year. 

Sales of fertilizer tag sales in eight 
of the principal cotton-growing states 
during January were the largest re- 
corded for that month since 1930, ac- 
cording to the New York Cotton Ex- 


change. The quantity of fertilizer 
represented by fertilizer tag sales in 
these eight states during January totaled 
76,000 short tons as compared with 
129,000 in the corresponding month a 
year ago, 92,000 two years ago, and 
229,000 three years ago. 

A Census Bureau report states that 
entering 1933 at a level 40 per cent be- 
low that of 1931 and 25 per cent below 
that of 1932, the paint, varnish and 
lacquer industry, which reached the 
1932 level last May, in November 
practically succeeded in reaching its 1931 
sales status. With some reports placing 
gain in building operations at double 
that of last year, with automobile sched- 
ules definitely on a higher level the pros- 
pects for the paint trade are more favor- 
able than has been the case in at least 
four years. 

Weather conditions have worked in 
favor of larger sales of products used in 
the anti-freeze trade and alcohol manu- 
facturers also were aided by an amend- 
ment, approved Dec. 29, to the market- 
ing agreement for the distilling indus- 
try by which alcohol made from mate- 
rials other than domestic cereal grains 
was authorized to be released for the 
manufacture of distilled spirits. 

Sales of soap, which fell off mate- 
rially in October and November, picked 
up in December and leading factors re- 
ported that January showed an increase 
of about 10 per cent over the preceding 
year. The proposal to place an import 
tax on coconut oil, however, has created 
a feeling of uncertainty about future 
operations. 

Production of rayon in 1933 is now 
placed at 207,578,000 Ib. which is an 
all-time record for the domestic indus 
try. Plant capacities for 1934 are 
higher than they were a year ago this 
time. Consuming demand has been up 
to expectations and the industry for the 
near future, at least, seems destined to 
hold above the level reached last year. 


Production and Consumption Data for Important Chemical-Consuming Industries 


Automobiles, 1,000... , 

Byproduct coke, 1,000 tons 

Cottonseed oil, crude, 1,000 Ib 

Linseed oil, 1,000 Ib 7" 

Glass containers, |,000 gr. 

Plate Glass, 1,000 sq.ft. 

Paint, varnish, and lacquer, sales, $1,000 

Petroleum LL 1,000 bbi.. ; 
ead, veneges cndacienweess 

Rosin, wood, bbl 

T ntine, oa , bbi.. ‘ua ‘ 

Ru consumed, tons. . EE 

Rubber reclaimed, tons. . ines 

Steel barrels, 1,000............. 

Sulphuric acid, produced in fertilizer trade, tons 

Cotton consumed, | ,000 bales. . ; 

Bilk consumed, bales Pe Gia e 

Wool consumed, 1,000 ib 
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-—First Quarter— 


1933 1932 1933 1932 1933 
355 356 652 516 666 
90 6,186 5,818 5,163 8,432 
386,545 523,425 209,834 221,967 282,077 
79,595 99,783 79,035 65,764 113,413 
4,925 5,040 5,268 5,999 6,972 
16,770 17,101 23,125 13,549 32,942 
36,520 51,255 73,098 67,230 61,809 
195,119 201,031 217,781 218,127 233,992 
6,828 7,078 11,409 6,116 10,800 
83,368 69,389 91,134 86,523 127,207 
13,405 11,076 14,373 14,393 19,937 


35 3 
293,771 312,150 241,035 156,036 
6 1,375 1,788 1,689 


1,40 1,021 
117,803 151,463 142,688 106,168 118,634 
93,731 98.063 134,287 55,406 163,538 


——Second Quarter— —Third Quarter— —Fourth Quarter— 


———Year——— 

1932 1933 1932 1933 1932 
284 286 215 1,959 1,371 
4,541 7,382 5,277 26,722 21,167 


14,759 20,725 15,726 ' 55,954 
67,284 <r 288,272 
13,290 26,383 17,835 93,586 71,07! 
110 1,933 1,096 5,862 4,920 
oo eee eer 952,58! 
1,175 1,327 1,446 6,210 5,017 
157,981 90,302 138,206 469,427 553,818 
114,135 128,073 117,918 519,629 385,522 
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MARKETS 


Highlights in the markets for chemi- 
cals and related products include a 
rising price tendency, large contract 
withdrawals, tariff proposals to make 
oilseeds and vegetable oils subject to 
import duty, details for Chilean nitrate 
and iodine trade, and possibility of 
German tariff to reduce importations 
of carbon black 

















HE FACT that price considerations 
T instucncea consumers to take deliv- 

ery of chemicals in a large way in 
the closing weeks of last year had the 
effect of putting down contract with- 
drawals in January. Consumption, how- 
ever, is reported to have been sufficient- 
ly large to absorb a large part of con- 
sumer stocks and at present deliveries 
of important chemicals are going for- 
ward in large volume. 

Establishment of higher contract 
prices in the latter part of 1933 meant 
that the market entered the new year on 
a higher price plane and not only has this 
higher level been maintained but in the 
case of some materials there has been a 
tendency to elevate prices. Basic chemi- 
cals such as alkalis and mineral acids 
may be expected to hold a steady position 
over the first half of the year but salts 
depending on a metal base will prob- 
ably move upward in price as the pri- 
mary markets become subject to higher 
producing costs. 

Naval stores have been prominent in 
recent trading because of steadily mount- 





CHEM.& MET. WEIGHTED 
INDEX OF CHEMICAL 
PRICES 


Base 100 for 1927 
ee GRE ccccceneees aid 88.37 
EE ee ee 87.86 
February, 1933 ..... - . $4.54 
February, 1932 ..... vewees Gee 
Withdrawals against contracts 


were at prices higher than those 
which prevailed in the latter part of 
last year. The spot market was 
steady with very few fluctuations | 
Naval stores advanced rather sharply 
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ing prices for rosin and turpentine. It 
has been announced that the marketing 
agreement will be signed on Feb. 19. The 
agreement received tentative approval 
early in January and its salient pro- 
visions call for control of marketing by 
establishing quotas for producers. A 
control committee will preserve an 
equitable balance between supply and de- 
mand and the market will thus be free 
from competitive influences. 

The only alterations proposed at the 
public hearing of the code of fair prac- 
tice for the quicksilver industry, held in 
Washington, Feb. 2, 1934, related to 
the labor provisions and publicity on 
price schedules. W. R. Moorehead, 
chairman of the executive committee of 
the National Quicksilver Producers’ 
Association, presented the code without 
comment. W. A. Janssen, deputy ad- 
ministrator, presided. 

Dr. J. S. Gould, labor adviser, sug- 
gested that the proposed differential for 
the South on wage rates was too great. 
The minimum wage rates would, under 
the proposed code, be 42$c. an hour, ex- 
cept in the South, where it would be 
fixed at 30c. 

W. H. Edmonds, representing the 
Consumers’ Advisory Board, asked that 
price schedules be open for public in- 
spection. The code, as submitted, pro- 
vides for the distribution of the sched- 
ules among the “members of the in- 
dustry.” 

The hearing was adjourned subject 
to call at any time within 48 hours. 

One of the most important develop- 
ments of the month was found in the 
fact that the Ways and Means Commit- 
tee of the House had approved the plac- 
ing of a 5c. per lb. duty on coconut oil, 
including oil originating in the Philip- 


pine Islands. This proposal met with 
strong opposition at a hearing held last 
December, but the committee has now 
passed that feature of the revenue bill 
and refused to accept a counter proposal 
that an exception be made in the case 
of coconut oil for industrial use. Should 
this be enacted into law it would be 
detrimental to the interests of domestic 
industries, particularly to soap makers. 


German Carbon Black Duty 


A report from our consul at Frank- 
fort-on-Main states that referring to 
previous announcement of the establish- 
ment of German lamp black cartel which 
became effective Jan. 1, it was agreed to 
operate the cartel for one year and unless 
cancelled to continue operation for an- 
other year. The new cartel provides for 
production quotas for the seven produc- 
ing concerns comprising its membership. 
Its main function will be the improve- 
ment of market conditions, the removal 
of the ruinous competition prevailing on 
the German market and the elevation of 
prices to levels permitting profits to 
manufacturers. One of the first acts of 
the new cartel has been to urge the es- 
tablishment of a higher import duty 
upon foreign carbon black to curb the 
large volume of imports, thus enabling 
domestic producers of lamp black to 
secure a larger share of the German 
trade. 

Reorganization of the Chilean nitrate 
industry has taken the form of a law 
which creates a monopoly of exporta- 
tion and trade in nitrate and iodine 
This monopoly is transferred by the 
State to a legal entity known as the 
Chilean Nitrate and Iodine Sales Corp. 
The new corporation takes over the sale 
of new production and of all stocks held 
in Chile and abroad as of July 1, 1933. 
The corporation must purchase from 
producers who become members of the 
agreement and the latter must abstain 
from exporting and from effecting any 
commercial operations. Sales quotas 
will be allotted the participating pro 
ducers with a distribution of profits cal 
culated to amortize present indebtedness 
and to furnish capital for plant modern- 
ization. 





CHEM.&MET.WEIGHTED 
INDEX OF PRICES FOR 
OILS AND FATS 


Base = 100 for 1927 


This month .. +" oi --e- 54.32 
oS ere ee te 51.38 
Pe. BEE sc cege+voves et 41.70 


February, 1932 


Crude cottonseed oil sold at higher 
levels and with few exceptions the 
trend was upward throughout the 
entire market with animal fats fol- 
lowing the general tendency. 
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Current Price | | Last] Month | { __ Last Year 
Copperas, bgs., f.o.b. wks., ton. 14.00 -15.00 14.00 -15.00 2B. 99 -14. 00 
. 16 : 





Copper carbonate, bbl., lb...... .08}- .16 .08}- 
yanide, tech., bbl., lb......| 39 - .44 39 - .44 ‘3 - 4 
Sulphate, bbl., ewt.......... 3.75 — 4.00 | 3.75 — 4.00 | 3.00- 3.25 
Cream of tartar, bbl., ib........ 18 -— 18h) .18 — 183) .14§- 115 
Diethylene glycol, dr., SS eae .14 -16 .14- .16 
Epsom salt, dom., tech., bbl., cwt., 2.10 — 2.15 | 2.10 — 2.15 | 1.70 — 2.00 
Imp., tech., bags, ewt........ | 2.00 - 2.10 | 2.00 — 2.10 | 1.15 - 1.25 
Ethyl acetate, drums, lb........ ee ee tee . Lee 
07 . 06 .07 


Formaldehyde, 40%, ~ b....| .06- .07 .06 


Furfural contract, Ib... ..| -10- .178) .10-— .174 .10-— L178 
Fusel oil, crude, drums, ~ ———- pe as . fee 1.10 — 1.20 

Refined, i. Wiis conekeee + 1.25 — 1.30 | 1.25 — 1.30 | 1.80 -— 1.90 
Glaubers sait, bags, cwt........ 1.00 - 1.10 | 1.00 - 1.10 | 1.00 - 1.10 
Glycerine, ¢.p., drums, extra, Ib ae 61 ell — .00a)) .102-—) 2108 


White, basic carbonate, dry 


















































wu > let ahs very i'ib| Set ee ae —aere A cccene 
° . ite, ane oP ate, sc . tre MP. cessee Me Mrnceee 
The following prices refer to round rebate dry, sek.» Done sao) 07d oe. .- He “Sehete 
° acetate, white crys., Ib.) .10§- «11 i J tae 11 
lots in the New York market. Lead arsenate, powd., bbl. ib..| -10- .13 |) [10- [13| [09- (14 
; 3 i Lime, chem., bulk, ton......... cs sa 8.50 -...... 6.50 -...... 
Where it is the trade custom to se Litharge, pwd., csk, Ib......... ct ss 
e ° Lithophone, bags, Ib......... -04¢- .05 .044- .05 .044—- .05 
: f.o.b. works, quotations are given on Magnesium carb, tech.. bags, Ib. -0¢- -06} 06 - 06, -051- -06 
:. . . ethanol, , tanks, gal...... ° Pcecvses ° Pr ecces . Mi cede 
that basis and are so designated. 97%, tanks, gal........... % Feces: em cneees “50 =...... 
r e 12 8 nthetic, Oe ere ee ocaawe . eee a ee 
Prices are corrected to Feb. 12. Nickel salt, double, bbi.. ib... St rt et 
‘ Orange mineral, esk., Ib........ CUE Kackancd sOEMocvcccl cl @iadces 
. a > horus, red, ens, ee | .45- .46| .45- .46 .42- .44 
ellow, cases, Ib............ -28- .32 -28- .32 .28- .32 
- Penuion + OR casks, lb.|; .07]- .08} .07j- .08}) .07 — .08 
| Carbonate, 80-85%, calc. esk.,lb} .07 -— .07 .07 - .07}) .05- .06 
: Chlorate, powd., Ib.......... .09 - .09 09- .09) .08- .08 
n Hydroxide(c’sticpotash)dr.,lb.| .07}-— .07 O7i— .07) 06)-— .06 
: ARR TE ER NE A Muriate, 80% bgs., ton...... Fh eee Gada es 
I Sa SS SeReaRe -05}- .06 | .054- .06| .053- .06 
0 Permanganate, drums, Ib.... . | .18j- .19 -18h- = .19 16- .16) 
: Prussiate, yellow, casks, Ib... 1- .19 .18- .19 -17}- .18 
I Sal ammoniac, white, casks, Ib..| .04}- .05 .044- .05 .044- .05 
Industrial Chemicals Saleoda, bbi., cwt.............. 1.00 - 1.05 | 1.00- 1.05 | .90- .95 
Salt cake, bulk, ton............ 13: 00 -15.00 3. 00 -15.00 | 13.00 -15.00 
Vv ah es «& <4 — Soda ash, light, 58%, bags, con- - *s r i . 
. : ri N 4 tract, cwt.... 2c cccsccecs + Deere 0.29 . ccs. 0.03 —..200- 
ie . 4 le Current Price | Last Month Last Year Dense, ag ewt aid’ a hacia s fa Sa Wircewn 1.17§-...... 
g Acetone, drums, Ib............. $0.11 —$0.114 $0.11 -$0.115 $0.10 -$0.11 Soda, caustic, 767%, rums. 
= Acid, acetac, 28%, bbl., ewe... 2.90 - 3.15 | 2.90 - 3.15 | 2.65 - 2.90 ee ats ageseses 2.60 = 3.69 | 2.60.~ 3.09 | 3.20 - 2.73 
Glacial 99%, drums......... 10.02 -10.27 |10.02 -10.27 | 8.89 -..°... Acetate, works, bbl., Ib...... -O43- 9.05 | .088- 05 | .05 - | 058 
"b 10.52 -10.77 |10.52 -10.77 | 9.64 - 9.89 Bicarbonate, bbl. cwt...... 1.85 - 2.00 | 1.85 — 2.00 | 1.85 -— 2.00 
. oe ae et ae ae) oe Bichromate, casks, Ib........ "05}—..062| .05]- 06%) .044- .05 
Citric, kegs, Ib.......--------| -28- 31 | .29- 231] l29- 31 Bisulphate, bulk, ton........ 14.00 -16.00 | 14.00 -16.00 | 14.00 -16.00 
| Formic bbi., inacesenss - Jt) Lt a) ee lt Bisulphite, bbl., Ib.......... .03- .04| .03- .04| .03j- .04 
. Gallic, tech., bbl., Ib... ... ~- | - | (ee 3S Chlorate, kegs, Ib... 2.2.5... .06}-  .06}| 061-063! .05}- :074 
WN H j Auoric 30% carb., a ‘Vea 07 an 073 07 - 073 “06 Pm 07 Chloride, tech., Sin sersdecee 12.00 —14.75 | 12.00 -14.75 |12.00 -—14.00 
Loti os Vey at “ims et Lie .) oe Cyanide, cases, dom., Ib...... | .15d- .16] .tSd- .16 -153- .16 
ic, 44%, tech., light, ” 1 7 ~t 1h} 12 : ® | a 
4 22%, tech., light, bbl., Ib. . .05)- .06 -05)- .06 -05}- .06 a) SS Saree -07}- .08 | .07}- .08 .07}- .08 
Muriatic. 18° tanks, ewt 1:00 - 1.10 | 1.00 - 1.10 | 1°00 - 1°10 Hyposulphite, bbl., Ib........ 2.40 - 2.50 | 2.40 -- 2.50 | 2.40 - 2.50 
Nitric, 36° casos br 105 - .055, .05- .054) (05- .053 Metasilicate, bbl., Stele 3.25 — 3.40 | 3.25 — 3.40 | 3.69 - 3.75 
le Oleum, tanks, ¥ wke., ton... 18.50 ~20.00, 18.50 ~.... 18.30 -20. 20 a ae wt teeeeeeeees ors aay 1 a7 aa 4 meow aae 
e Oxalie, crystals, bb 5k ‘oe el fees tee ‘ 084- 3 Phosphate, dibasic, bbi., ib...| .02!- .023| .021- :023  ‘018- 02 
. osphorie, te Yon... .|11,00 -11.50 (11.00 -11.50 |11.00 11.5 Prussiate, yel. drums, Ib... ... eUib-  12 | 2 |e 112 
| Sulphuric, 60°, tanks, ton. : ; ee Silicate (40° dr.) wks, owt. 80 - 185 | (80- 8 ‘70- [75 
le Sulphuric, 66°, tanks, ton... ..| 15.50 -...... 15.50 -.. .../15.50-...... —_ st * . 
é Tannie, tech., bbl, Ib ae ae an 23 - 35 Sulphide, fused, 60-62% -023-  .034) .02}- .03 021- .03 
d FT NT a a a a) ee es Ee Sulphite, cyrs., bbl., — “O2;- 102}, ‘02 02) [03 - [034 
, Tungetic, bbl. ib............ 1.40 - 1.50 | 1.40- 1.50 | 1.40 - 1.50 Sulphur, crude at mine, bulk, ton|18.00 -...... 118.00 -...... Xt yore 
3 ' byl, 190 pf. bbi., gal.| 4.15}- a 2°534-. hloride, dr., Ib............. .03)- .04 | .034- .04, .03}- .04 
iii, ..°..| ......: 4... x hhh Dioxide, cyl., Ib............. 107 = 107}| :07- 07) :06)- [07 
“ ee eerncc sc lacsungiincresticagh eens, Flour, bag. cwt.........++++. 1.60 ~ 3.00 | 1.55 - 3.00 | 1.55 - 3.00 
ie From how tanks, Ib...... oS Mr ccece OB iccces  143~...... “oe — > eyserepacats i ceceee | 22,5 trees -<a- betes 
in Dees TS ee ------ 346- 346- 34}- Zine chloride, gran., bbl., Ib....| .05}- .06 | .05)- .06| .064- .063 
; ieee...) .s-...... te. aia Carbonate, bbl., Ib.......... a) en |) ee |) ee 
Ly P ss ‘ak a. 2 ae. ee een 38 - .42 -38- .42 -38- .42 
| Alum, ammonia, lump, bbi., Ib. . .03 04) . 7 .03 .04 Dust, bbl., Ib 07- (07: 07- ‘07 04 05 
as Chrome, bbl., Ib............ .04j- .03 | .04)- .05 | .04)- [05 Zine Be ny lead ree, bag, i: _ oo) a oo 
0 Potash, lump, bbl., Ib........ -03 - .04 .03 - .04 03 - .04 . : Sarees ane oes sen feces 
Aluminum sulphate com. bags } avy ees sulphate, bags, lb. , eee LC Se .05}- eesece 
i Giseassasies  esevceccec| 1.35 - 1.50 | 1.35 - 1.50 | 1.25 - 1.40 ulphate, bbl., cwt.......... 3.00 - 3.25 | 3.00 - 3.25 | 3.00 - 3.25 
a. Iron free, bg., cwt............ | 1.90 - 2.00 1.90 - 2.00 | 1.90 - 2.00 _ ——— See : 
Aqua ammonia, 26°, drums Ib.) .02}- .03 -024- .03 .02}- .03 
n a tanks, Ib. -024- 023 2 oa 02) 028 Oil dF 
Ammonia, anhydrous, cyl., Ib..| .15})- . + ~I5t- 215 
Benen: hd a i ee PPI canton 05 -..... : ls an ats 
Ammonium carbonate, powd.| | 
‘; tech., casks, i iichwesss 88 - 12 3 - .12] .00- .0 we re ————— 
Sulphate, wks., cwt.......... ° hi eee ee . Sis oe cin | 1.00 indie : , 
Amylacetate tech. stasis, tbs gal | I. at meee i Current Price | Last Month | Last Year 
ntimony Oxide, bbi., lb....... | -08}— .10 .08}—- .10 .07 - .08 z 
Avene wie, ord bhi, ib: Oe 04 04 0 a = Bh Castor oil, No. 3, bbl. Ib ial aoe $0. 094-80. 10 $0. 093- $0. 10 |$0. 08} $0.09 
, pow ers, Rr | y = P j 7 - a .09 - .10 rs ’ ” heh © S20 ps . ee ee ie ee ee eee) > nn 
Barium earbonate, , bbl, ton....|56.50 -58-00 56. 50 -58.00 56.50 -58.00 Cee Ceylon, tanks, N.Y. 023- 022- 93 
Chloride, bbl., ton........... 74.00 -75.00 74.00 -75.00 63.00 -65.00 Gorn’ oil’ ‘crude, tanks, (fob) © on cael » Apaar e: 
Nitrate, cask, b.--....ssss0. -08}- .09 | .08j- .09 | .074- .075 SUI sectednnasnge wens 04}- 034- | 03 - 
Bl anc fixe, dry, bbl, i edeebes .03i- 04 .034- .04 | .03}- .04 Cottonseed oil, crude (f 6. b mill) Nie? ee —-- | oO  — 
Bleaching powder, 'Lo.b., wks., tanks, Ib. a i 033- 023— 
vote ng Ee 1.85 - 2.00 | 1.85 - 2.C0 | 1.75 - 2.00 : a ee eas, Rae rks —_—..- 
Borax, grain, bags, ton. 222... 140.00 -45.00 40.00 -45.00 40.00 -45.00 Balm ago aaa ste 2 a) a 
Sane aeeesosseesses -36- .38 | .36- .38 36 - .38 Palm Kernel, bbl., Ib......... 044-. 5 7) Seren .)) Sooo 
Armenate, drs Ibu Apo Diet 3.00 -...... 3.€0 -......) 2.50 =...... Peanut oil, crude. tanks (ri), Ib. -04)-... ME esinss| sONEWMiasines 
rsena a See -07 - .08 .07 — .03 | .05}- .06} Rapeseed oil, refined, bbl., gal. | -42- .43|] .42- .43] .35- .3%6 
ae drums, Ib... 2.22.2. 05- .06  .05- .06 | .05- .06 Soya bean, tank, Ib. oot a a E Sere veesPoneses 
loride, a. So ht ton./17.50-...... 17.5 ese ee [18.08 —. 0.006 Sulphur (olive fcota), ....| 28e...... | .064-.... . ee 
~aii ies r., wks.. ton \19.50 Mob oeee 19. , Ra TEE er ee Cod, Newfoundland. bbl, .: nom 34 - 35 19 - 21 
Cc om ate, og. BO SS -O7}— .08 | O71- .08 | .O7}- .C8 Menhaden. light pressed, bbl., 51- .053- | s6the.. 
e-bon bisulphide, , Ib.. -05)- .06 -05}- .06' .05- .06 Crude. tanks(f.0.b. factory), 7 ee . eee ee 
letrachloride drums, Ib...... -054- .06 .05}- 06 .064— .07 Grease. yellow, loose, Ib........ "021 024- “02 
Chiorine, liquid, tanks, wks., Ib.| .0185-.....| .0185- .....| .O1%-......  Qleostearine.Ib............... e....:.1 Oe he 032 
as WE cienthassesessess | -05)- .06 | .05}- .04 | .05j- .06 Red oil, distilled, d.p. bbi., Ib... . =e ye Tee eters 
= obalt oxide, cans, Ib.......... ' 1.35 - 1.40 1.35 1.49 1.25 = 1.35 Tallow, extra, loose, lb....... we. xkees : fee Me icceka 
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Coal-Tar Products Miscellaneous 
Current Price Last Month Last Year Current Price Last Month Last Year 
Alghe-cn bhel, serude,. b »bl., Ib.. $0.60 -$0.65 $0.60 -$0.65 $0.60 -$0.62 Barytes, grd., white, bbl., ton... $22. oon 00 $22.00-$25.00 $22. ap-625. » 
ahh cient case's .80- .85 -80- .85 .80- .85 Casein, tech., bbl., Ib........... 11 13 -12§- .13 07 - 

pikeranmnglentnn bbl., Ib. -32- .34 om oe -32- .34 China clay, dom., f.o.b. mine, ton 8.00 = 20:00 8.0 -20.00 8.00 -20. rt} 
Aniline oil, ame. extra, ib. 144- .15 . 144- 15 . 144- 15 colors: 
Aniline salte, bbi., Ib.......... .24- .25 .24- .2 .24- .52 ‘Gushen gas, black (wks.), Ib... .04- .20 .04- .20 .02%—- .20 
Benzaldehyde, vi 8. P. dr., 1.10 = 1.25 | 1.10 - 1.25 | 1.10 = 1.25 Prussian blue. bbl., Ib........ . we -35- .36 35- .36 
Bensidine base, bbi., Ib......... 65 —- .67 65 - .67 65 - .67 Ultramine blue, bbl., Ib....... .06- .32 -06- .32 .06- .32 
Benzoic acid, t USP, 8 Mine os 48 - .52 48 =- .52 48 - .52 Chrome green, bbl., Ib........ ao? ca .26- .27 : Joe 
Bensy! chloride, tech., dr., Ib... . 30 - .35 -30O- .35 30- .35 Carmine red, tins, Ib......... 4.00 — 4.40 4.00 =— 4.40 3.90 — 4,50 
Benzol, 90%, tanke, works, -.. -20§- .21 -20}— «21 .20- .21 Para toner, oa. -80- .85 -80- .85 .75- .80 
Beta-naphthol, tech., drums, lb. -22- .24 .22- .24 ae «ae Vermilion, English, bbl., Ib..... 1.48 - 1.50 1.40- 1.45 | 1.10 — 1.30 
Cresol, U. 8. P., epee san = tee ee 114) .104- =. 1 Chrome ellow,  &. See ib 15- 16 15 — .153 16 - 163 
Creaylic acid, 97%. dr., wks., gal 50- .51 Me 5 42 - .45 Felds (L.o.b. N.C.), +x 6.50 - 7.50 6.50 - 7.50 | 6.50 - 7.50 
Diethylaniline, dr., Ib......... ae? <a 55—- .58 55- .58 Grap' ite, Gopten, — bbl., .07 - .08) .07 — .08) 07 — .08) 
Dinitrophenol, bbl., lb.......... .29- .30 .29- .30 .29- .30 Gum co} i Ssase, Seeks 09 - WW 08 - .09 06- .08 
Dinitrotoluen, bbl. Ib........... -16- .17 We wae -16- .17 Manila, bags, Dink a ate wi o9- .10 09 - .10 16- .17 
Dip oil 25% ao kaeawd bak sie .23- .25 ae wae .23- .25 Damar. po a cases, lb.. -15}- 216 = 15) 16 - 164 
rekenr tomas, © 38 - .40 38 - .40 38 - .40 Kauri No. | cases, Ib......... 0- 5 -20- .25 | .45—- .48 

Ci nengubesshhed 65 - .70 .65- .70 .65 - .70 Kieselgubr (f.o.b. N.Y.), ton... 50.00 -55.00 50.00 -55.00 50.00 -55.00 
Nonbthelone, as bbl., ‘ .06- .07 .06- .07 .043- .05 Magnesite, calc, ton........... 50.00 -...... . ae |40.00 -...... 
Nitrobenzene, dr., Ib........... . 08) .09 .08j- .09 .08)- .10 Pumice stone, lump, bbl., Ib 05 - .07 .05 - .08 .05 - .07 
Para-nitraniline, bbl., Ib........ = ae swe? oan a= sae Imported, casks, Ib.......... 03 - .40 .03 - .40 .03 - .35 
Phenol, U.S.P., drums, ib....... 14h 15 . 144- 15 14-215 i es aes 6 widk en oe Stes cecs Pct Mcecnne 4.00 -...... 
Picric acid, bbl., Ib............. -30- .40 .30- .40 -30- .40 pO USE eee cians . Ree .444- 
PD, Gin, Mines scvescaceoue 1.10 — 1.15 | 1.10 — 1.15 90 - .95 Shellac, orange, fine, bags, Ib. . .26 - .27 .26- .27 “w= «ee 
Resorcinal, tech., kegs, Ib....... .65- .70 .65 - .70 .65 - .70 Bleach nedry, bags, Ib. . .29- .31 .29- 31 -18- .19 
Salicylic acid, tech., bbl., Ib... .. -40- .42 .40 - 42 40- .42 ye bags, Dibaneenececes secs .21- 2 .21- .22 08}- 09 
Solvent naphtha, w.w., tanks, gal + <r . ee | ae Soapstone (f.0.b. Vt.), bags, ton 10.00 -12.00 10.00 -12.00 |10.00 -12.00 
PE Mis Min kseeeageece sc 88 - .90 .88- .90 .86- .88 Talc, 200 mesh (f.0.b. Vt.), ton.. 8.00 - 8.50 | 8.00 - 8.50 | 8.00 - 8.50 
Toluene, tanks, works, gal...... + 1 ee . ee Ge Mixecece 300 mesh (f.0.b Ga.), ton.... 7.50 -10.00 | 7.50 -10.0 7.50 -11.00 
Xylene, com., tanks, gal........ + ee . Aa Meaceen 26 - 225 mesh (f.o.b. N. Y.), tom.. 13.75 -.... 3: cae 13.75 -... 


Tue PraupLer Co., Rochester, N. Y., has 
appointed Edward S. Heinsohn as its sales 
representative in western Pennsylvania, 
southeastern Ohio, eastern West Virginia, 
and northwestern Maryland. A. M. Andrews 
and Fred Jones have been added to the 
Chicago sales staff and R. C. Marine, 
formerly of Chicago, now represents the 
company in the southern territory. 


Tue CALCIUM CHLORIDE ASSOCIATION of 
which Ray A. Giddings is secretary, has 
moved into larger quarters in the Penobscot 
Bldg., Detroit, Mich. During the last year 
B. C. Tiney joined the association as chief 
engineer and Fred Burggraf was appointed 
soils engineer. 


Poote Founpry & MACHINE Co., Balti- 
more, Md., has appointed the J-B Engineer- 
ing Sales c o., New Haven, as its represen- 
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tative in Connecticut and Frank M. Young 
will serve in similar capacity in the Mil- 
waukee, Wis., district. 

DIAMOND CHAIN & Mra, Co., Indianapolis, 
Ind., has named Rodney Davis, 624 Race 
St., Philadelphia, as distributor of its prod- 
ucts in the Philadelphia territory. 

MASON-NEILAN REGULATOR Co., Boston, 
Mass., has transferred Donavon B. Church 
from the San Francisco branch office to the 
factory engineering department. 

A. M. Brers Co., Pittsburgh, Pa., has 
placed J. B. Durkee in charge of the Hous- 
ton office of the company. Mr. Durkee suc- 
ceeds H. B. Weathersby who died Dec. 19 
as the result of an automobile accident. 

THe Ropert J. Kine Co., manufacturing 
chemists, Stamford, Conn., has moved its 
entire business to South Norwalk. 


HIERGESELL BROTHERS, manufacturers of 
instruments and chemical glassware, Phila- 
delphia, Pa., has changed the company 
name to the H-B Instrument Co., Inc. 


ALsop ENGINEERING CorP., has opened 4 
sales and service department in the Bourse, 
Philade Iphia. William Engesser is in 
charge and in addition to his office address 
may be contacted at night at 1531 N. 
Broad St. 


THE EpwaL LaBoratorigs, Chicago, will 
undertake the manufacture, on_ special 
order, of chemicals not otherwise commer- 
cially available. 


WorRTHINGTON PUMP AND MACHINERY 
Corp., Harrison, N. J., has added A. |. 
Pratt, president of The Babcock & Wilcox 
Co., to its board of directors. 
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Technical Societies and Trade Associations 


ALABAMA-Florida Pitch Pine Export 
Assn. Sec., Wilmer Hayward, 832 
Whitney Bldg., New Orleans, La. 

Aluminum Research Institute. R.D. e 2 
Hollowell, 308 West Washington St., 
Chicago, Ill 

Amer. Assn. for the Advancement of 
Science. Perm. Sec., Henry B. Ward 
Smithsonian Inst. Bldg., Washington, 
a ¢c 


Amer. Assn. of Cereal Chemists. Sec.- 
Treas., M. D. Mize, 833 Omaha Grain 
Exchange, Omaha, Neb. 

Amer. Assn. of Engrs. Sec., M. E. 
McIver, 8 S. Michigan Blvd., Chicago, Il. 

Amer. Assn. of Textile Chemists & 
Colorists. Sec., A. Newton Graves, c/o 
Franklin Process Co., Providence, ' 

Amer. Bakers’ Assn. Pres., Henry 
Stude; Sec., Tom Smith, 1135 Fullerton 
Ave., Chicago, Il. 

Amer. Bleached Shellac Mfrs.’ Assn. 
Sec., R. W. McClintock, 80 Cliff St., New 
York. 

Amer. Bureau of Metal _ Statistics. 
Director, W. R. Ingalls, 33 Rector St., 
New York. 

Amer. Ceramic Society. Gen. Sec., Ross 
Cc. Purdy, 2525 N. High St., Columbus, 
Ohio. 

Amer. Chemical Society. Sec., Dr. 
Charles L. Parsons, Mills Bldg., Washing- 
ton, D. C. 

Amer. Concrete Institute. Sec., Harvey 
Whipple, 642 New Center Bldg., Detroit, 
Mich. 

Amer. Drug Mfrs.’ Assn. Exec. Vice- 
Pres. and Sec., Carson P. Frailey, 506 
Albee Bldg., Washington, D. C. 

Amer. Electro-Platers’ Soc. Sec., H. A. 
Gilbertson, 434 So. Wabash Ave., Chicago, 
ll. 


Amer. Engineering Council. Exec. Sec., 
F. E. Feiker, 744 Jackson Pl., Washing- 
ton, D. C, 

Amer. Foundrymen’s Assn. Exec. Sec.- 
Treas., C. E. Hoyt, 222 W. Adams S&t., 
Chicago, Ill. 

Amer. Gas Assn. Man. Dir., Alexander 
Forward, 420 Lexington Ave., New York. 

Amer. Glassware Assn. Sec., C. E. 
Voitle, 19 West 44th St., New York. 

Amer. Inst. of Baking. Dean, C. B. 
— 1135 Fullerton Ave., Chicago, 

Amer. Inst. of Chemical Engrs. Sec. 
and Exec. Sec., F. J. LeMaistre, Bellevue 
Court Bldg., Phila., Pa. 

Amer. Inst. of Chemists. Sec., Howard 
. eee, 2110 Woolworth Bidg., New 

ork, 

Amer. Inst. of Consulting Engrs. Sec. 
and Treas., Philip W. Henry, 75 West 
St., New York. 

Amer, Inst. of Electrical Engrs. Nat. 
Sec., H. H. Henline, 33 W. 39th St., New 
York. 

Amer. Inst. Laundry, Drawer 1187, 
Joliet, Ill. 

Amer. Inst. of Mining & Metallurgical 
Engrs. Sec., Parsons, 29 W. 39th 
St., New York. 

Amer. Inst. of Refrigeration. Gen. Sec., 
J. F. Nickerson, 433 N. Waller Ave., 
Chicago, Ill. 

Amer. Lampblack Mfrs.’ Assn. Pres., 
March G. Bennett, 141 Milk St., Boston, 
Mass, 

Amer. Leather Chemists’ Assn. Sec., 
H. C. Reed, 143 W. 20th St., New York. 

Amer. Management Assn. Man. Dir., 
John G. Goetz, 20 Vesey St., New York. 

Amer. Manganese Products’ Assn. Pres., 
J. Carson Adkerson, National Press Bldg., 
Washington, D. C. 

Amer. Mfrs.’ Export Assn. Vice-Pres. 
and Gen. Mer., Francis T. Cole, 330 W. 
42d St., New York. 

Amer. Museum of Safety. Dir., Albert 
A. Hopkins, Office, 1170 Broadway; 
Museum, 120 E. 28th St., New York. 

Amer. Oil Burner Assn. Exec. Sec., 
eg F. Tapp, 342 Madison Ave., New 

ork, 

Amer. Oil Chemists’ Society. Sec., 
J. C. P. Helm, 705 Tchoupitoulas St., New 
Orleans, La. 

Amer. Paper & Pulp Assn. Sec., Charles 
W. Boyce ; 370 Lexington Ave., New York. 

Amer. Petroleum Inst. Exec. Vice- 
Pres., W. R. Boyd, Jr.; Sec., Lacey 
Walker, 250 Park Ave., New York. 

Amer. Pharmaceutical Mfrs.’ Assn. 


Sec., Clarence W. Warner, 580 Fifth Ave., 
New York. 


Amer, Photo-Engravers’ Assn. Louis 
Floder, 166 W. Van Buren St., Chicago, 
Ill 


Amer. Physical Soc. Sec., W. L. Sever- 
inghaus, Columbia Univ., New York. 

Amer. Pulp & Paper Mill Superinten- 
dents’ Assn., Inc. Sec., R. L. Eminger, 54 
N. Main St., Miamisburg, Ohio. 

Amer. Refractories Institute. Sec., 
Dorothy A. Texter, 2202 Oliver Bidg., 
Pittsburgh, Pa. 

Amer. Soc. for Steel Treating. Sec., 
W. H. Eisenman, 7016 Euclid Ave., Cleve- 
land, Ohio. 

Amer. Soc. for Testing Materials. 
Sec.-Treas., C. L. Warwick, 260 S. Broad 
St., Philadelphia, Pa 

Amer. Soc. of Bakery Engrs. Sec.- 
Treas., Victor E. Marx, 1541 Birchwood 
Ave., Chicago, Ill. 

Amer. Soc. of Civil Engrs. Sec., George 
T. Seabury, 33 W. 39th St., New York. 

Amer, Soc. of Heating & Ventilating 
Engrs. Sec., A. V. Hutchinson, 51 Madison 
Ave., New York. 

Amer. Soc. of Lubrication Engrs. Sec.- 
General, F. C. Otto, Dayton, Ohio. 

Amer. Soc. of Mechanical Engrs. Sec., 
Calvin W. Rice, 29 W. 39th St., New York. 

Amer. Soc. of Refrigerating Engrs. Sec., 
David L. Fiske, 37 W. 39th St., New York. 

Amer. Soc. of Safety Engrs. Sec., W. 
Dean Keefer, 20 N. Wacker Drive, 
Chicago, Ill. 

Amer. Standards Assn. Sec., P. G. 
Agnew, 29 W. 39th St., New York. 

Amer. Water Works Assn. Sec. B. C. 
Little, 29 West 39th St., New York. 

Amer. Welding Soc. Sec., Miss M. M. 
Kelly, 33 W. 39th St., New York. 

Amer. Wood-Preservers’ Assn. Sec. 
H. L. Dawson, 1427 Eye Street, N. W., 
Washington, D. C. 

Amer. Zinc Inst., Inc. Sec., Julian D. 
Conover, 60 E. 42d Street, New York. 

Asphalt Institute. Managing Director, 
% 7 Pennybacker, 801 Second Ave., New 

ork. 

Asphalt Shingle and Roofing Institute. 
ver J. S. Bryant, 2 West 45th St., New 

ork. 

Associated Cooperage Industries of 
Amer. Sec. L. F. Horn, 411 Olive St., St. 
Louis, Mo. 

Assn. of American Soap & Glycerine 
Producers, Inc. Mgr. R. C. Edlund, 386 
Fourth Ave., New York. 

Assn. of British Chemical Mfrs. Gen.- 
Mer. & Sec., J. Davidson Pratt, 166 Picca- 
dilly, London, W. 1, England. 

Assn. of Consulting Chemists and Chem- 
ical Engineers, Inc. Sec., Dr. Paul Mah- 
ler, 50 E. 41st St., New York. 

Assn. of Official Agricultural Chemists. 
Sec., W. W. Skinner, Box 290, Pennsyl- 
vania Ave. Station, Washington, D. C. 


Biscuit & Cracker Mfrs.’ Assn. Sec., 

R. T. Stokes, 233 Broadway, New 
York. 

Brake Lining Mfrs.’ Assn., Inc. Gen. 
Mer., W. Joseph Littlefield, 370 Lexing- 
ton Ave., New York. 

Brick Mfrs.’ Assn. of Amer., The. Sec., 
Ralph P. Stoddard, 2121 Guarantee Title 
Bldg., Cleveland, Ohio. 

British Assn. for the Advancement of 
Science. Sec., O. J. R. Howarth, Burling- 
ton House, Piccadilly, London, W. 1, 
England. 

British Cast Iron Research Assn. Dir. 
and Sec., J. G. Pearce, 21-23 St. Paul's 
Square, Birmingham, England. 

British Non-Ferrous Metals Research 
Assn. Sec., Arthur F. Ridley, Regnart 
Bldg., Euston St., London, N. W. 1. 

Bureau of Raw Materials for American 
Vegetable Oils & Fats Industries. Sec., 
John B. Gordon, 1251 National Press 
Bldg., Washington, D. C 


ALCIUM Chloride Assn. Sec., Ray A. 

Giddings, 4200 Penobscot Bldg., De- 
troit, Mich. 

Canadian Engineering Standards Assn. 
Sec., B. Stuart McKenzie, Room 3064, Na- 
tional Research Building, Ottawa, Ont., 
Canada. 

Canadian Inst. of Chemistry. Sec., L. 
E. Westman, 366 Adelaide St., 
Toronto 2, Ont., Canada. 

Canadian Inst. of Mining & Metallurgy. 
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Sec., E. J. Carlyle, 923 Drummond Bldg., 
Montreal, Canada. 

Canadian Pulp & Paper Assn. Sec., A. 
E. Cadman, 3420 University St., Montreal, 
Que., Canada. 

Canadian Society of Forest Engrs. Sec., 
A. H. Richardson, Parliament Buildings, 
Toronto 5, Ont., Canada. 

Carbon Black Export, Inc. Pres., C. E. 
Kayser, 500 Fifth Ave., New York. 

Casein Plastics Mfrs.’ and Fabricators 
Assn. Sec., R. T. Baldwin, 50 East 41st 
St., New York. 

Cellulose Plastics Mfrs.’ Assn. _ Sec., 
John E. Walker, 1001 Fifteenth Street, 
N. W., Washington, D. C. 

Ceramic Assn. of New Jersey. Pres., 
J. M. Gilfillan, c/o Trumbull Electric Mfg. 
Co., Trenton, N. J. Sec., Geo. H. Brown, 
P. O. Box 444, Rutgers University, New 
Brunswick, N. J. 

Ceramic Society. Sec., Dr. J. W. Mel- 
lor, North Staffordshire Technical Col- 
lege, Stoke-on-Trent, England. 

Cercle de la Chimie. Sec., Rene Dage, 
54 Rue de Turbigo, Paris, France. 

Chemical Alliance. Sec., W. N. Wat- 
son, 535 Fifth Ave., New York. 

Chemical Club of Philadelphia.  Sec., 
G. B. Heckel, Jr., Cunard Bldg., Phila- 
delphia, Pa. 

Chemical Engineering Equipment Insti- 
tute. Sec., D. H. Killeffer, 50 E. 41st 
St., New York. 

Chemical Fire Extinguisher Assn. Com- 
missioner, W. J. Parker, 7 E. 44th St., 
New York. 

Chemical Foundation. Wm. W. Buf- 
fum, 654. Madison Ave., New York. 

Chemical, Metallurgical & Mining So- 
ciety of South Africa, Inc. Sec., H. A. 
G. Jeffreys, Kelvin House, 100 Fox St., 
Johannesburg, Transvaal, South Africa, 

Chemists’ Club, The. Sec., Robert T. 
Baldwin, 52 E. 41st St., New York. 

Chicago Drug and Chemical Assn. Sec., 
A. G. Schneider, Rm. 3000, 141 W. Jack- 
son Blvd., Chicago, Ill. 

Chicago Perfumery, Soap & Extract 
Assn. Sec., W. Kedzie Teller, Columbus 
Laboratories, Chicago, Il. 

Chilean Nitrate Educational Bureau, 
Ine. Director, H. C. Brewer, 120 Bway., 
New York. 

Chlorine Institute, Ine., The. Sec., 
Robert T. Baldwin, 50 East 41st St., New 
York. 

Clay Products Assn. Sec. and Consult- 
ing Engineer, George C. D. Lenth, 111 W. 
Washington St., Chicago, II. 

Commodity Exchange, Inc. Sec., Wal- 
ter Dutton, 81 Broad St., New York. 

Compressed Air Institute. Sec., C. H. 
me Room 1512, 90 West St., New 

ork, 

Compressed Gas Mfrs.’ Assn., Inc. 
Sec.-Treas., Franklin R. Fetherston, 110 
W. 40th St., New York. 

Copper & Brass Research Assn. Man. 
Dir., H. Foster Bain; Sec., Bertram B. 
Caddle, Mgr., W. A. Willis, 25 Broadway, 
New York. 

Corn Industries Research Foundation. 
Director, H. E. Barnard, 225 Wimmer 
Bldg., Indianapolis, Ind. 


EUTSCHE Bunsen-Gesellschaft fur 

angewandte physikalische Chemie e.V,. 
Seelze, bei Hannover No. 197, Germany. 

Deutsche Chem, Gesellschaft. 

Prof. Dr. A. Binz, Sigismundstr. 4, Berlin 
W. 35, Germany. 

Deutsche Gesellschaft fur Mineralolfor- 
schung. Sec., Dr.-Ing. Oscar Zaepke, 
Dorotheenstr. 40, Berlin NW 7, Germany. 

Deutscher Verband fur die Material- 
prufungen der Technik. Sec., Regierungs- 
rat Deutsch, Dorotheenstr., 40, Berlin 
NW 7, Germany. 

Drug, Chemical and Allied Trades Sec- 
tion, New York Board of Trade, Inc. Sec., 
a Cc. Schlotterer, 41 Park Row, New 
York. 


DIBLE Gelatin Mfrs.’ Research Society 

of America, Inc. Sec., H. B. Sweatt, 
55 West 42d St., New York. 

Edison Electric Institute. Vice-Pres. 
and Managing Director, Bernard F. Wea- 
dock, 420 Lexington Ave., New York. 

Electrochemical Soc. Sec., Dr. C. G. 
Fink, Columbia Univ., New York. 

Empire Council of Mining & Metallurg- 
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ical Institutions. Sec.-Gen., Chas. Mc- 
Dermid, Cleveland House, 225, City Road, 
London, E.C.1, England. 

Engineering Inst. of Canada, The. 
Sec., R. J. Durley, 2050 Mansfield St., 
Montreal, Que., Canada. 


FARADAY Society, The. Sec., G. S. W. 
Marlow, 13 South Square, Gray's Inn, 
London, W. C. 1, England. 
Federation of Paint & Varnish Produc- 
tion Clubs. Sec., G. M. Heckel, 902 Cun- 
are Blidg., 220 S. 16th St., Philadelphia, 


‘Fede ral Wholesale Druggists’ Assn. 
Sec., R. E. Lee Williamson, 123 Market 
Place, Baltimore, Maryland. 

Florida Agricultural Research Insti- 
tute. Sec., W. C. Johnson, 509-510 Tay- 
lor Bldg., Winter Haven, Fla. 

Florida Hard Rock Phosphate Export 
Assn. J. M. Extrowich, P. O. Box 157, 
Savannah, Ga. 

Franklin Inst. of the State of Pa., The, 
and Benjamin Franklin Memorial. Sec., 
and Dir., Howard McClenahan, The Park- 
way at Twentieth St., Philadelphia, Pa. 

Fur Dressers & Fur Dryers’ Assn., Inc. 
Sec., William Beyer, Jr., 128 West 31st 
St., New York. 


AS Products Assn. Sec., Mr. Lloyd 
Keenan, 250 E. Ontario St., Chicago, 


Glass Container Assn. Sec., & Treas., 
Vv. L. Hall, 19 West 44th St., New York. 

Glycerine Producers’ Assn. Mer., R. C. 
Edlund, 386 Fourth Ave., New York. 

Gypsum Assn. Sec., H. J. Schweim, 
211 W. Wacker Drive, "Chicago, Ill. 


HAWAIIAN Sugar Planters’ Assn. 
Director of Experiment Station, H. P. 
Agee, P. O. Box 411, Honolulu, Hawaii. 
Hydraulic Institute. Sec., C. H. Rohr- 
ne Room 1512, 90 West Street, New 
York. 


LLUMINATING Engineering Society. 

Gen. Sec., D. W. Atwater, 29 W. 39th 
St., New York. 

Independent Fertilizer Mfrs.’ Assn., 
Ine. Sec.-Treas., J. S. Whittington, 342 
Madison Ave., New York. 

Industrial Alcohol Institute, Inc., 420 
Lexington Ave., New York. 

Inland Fertilizer Assn. Sec., Richard 
H. Roop, 614 N. Calvert St., Baltimore, 
Maryland. 

Institute of Amer. Meat Packers. Pres., 

Wm. Whitfield Woods, 59 East Van Buren 
Street, Chicago, Ill. 

Institute of Leather Cloth & Lacquered 
Fabrics Mfrs. Sec., C. Stewart Comeaux, 
103 Park Ave., New York. 

Institute of Makers of Explosives. Sec., 
Cc. Stewart Comeaux, 103 Park Ave., New 
York. 

Institute of Margarine Mfrs. Sec., Dr. 
J. S. Abbott, 939 Munsey Bldg., Washing- 
ton, D. C. 

Institute of Metals. Sec., G. Shaw 
Seott, 36 Victoria St.. Westminster, Lon- 
don, S. W. 1: England 

Institute of Paint & Varnish Research. 
H. A. Gardner, 2201 New York Ave., 
N. W.., Washington, D. C. 

Institute of Radio Engineers, Inc., The. 
Sec., Harold P. Westman, 33 West 39th 
St., New York. 

Institution of Chemical Engineers. 
Hon. Sec., H. W. Cremer, Abbey House, 
Westminster, London, 8S. W. 1, England. 

Institution of Mining Engineers. Sec., 
Charles McDermid, Cleveland House, 225, 
City Road, London, E. C. 1, England. 

Institution of Mining & Metallurgy. 
Sec., Charles McDermid, Cleveland House, 
225 City Road, London, FE. C. 1, England. 

Institution of Petroleum Technologists. 
Sec., S. J. Astbury, M. A., A.M. Inst. 
Cc. E., Aldine House, Bedford St., Strand, 
London, W. C. 2, England. 

International Society of Leather Trades’ 
Chemists. Hon. Gen. Sec. Dr. J. Gordon 
Parker, 17, Market St., London, S. E. 1, 
England. Editorial and Publication Of- 
fices also at 17, Market St., London, 


S_E. 
Iron & Steel Institute. Sec., K. Head- 
lam-Morley 28 Victoria St., London, 


_— wae me England 


UNIOR Institution of Engineers. Sec., 
Herbert G. Riddle, 39 Victoria St., 
Westminster, S. W. 1, England. 
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Jute and Gunnies Importers Assn. Sec., 
Thomas J. Hastings, 150 Washington St., 
New York. 


LACQUER Institute. Sec., H. B. Sweatt, 

55 West 42d St., New York. 

Lacquer Mfrs.’ Assn. Sec., J. P. Hub- 
bell, 420 Lexington Ave., New York. 

Lead Industries Assn. Sec., 
Weemeer, 420 Lexington Ave., New York, 
i: we 


‘Linseed Assn. of N. ¥. Sec., Thomas 
J. Hastings, 150 Washington St., New 
York. 


MANUFACTURING Chemists’ Assn. of 
the U. S. Sec., W. N. Watson, 608 

Woodward Blidg., Washington, D. C. 

Master Electroplaters Institute, The. 
R. J. Nagel, 3835 Beiss Ave., Toledo, Ohio. 

Metric Assn. Sec., Howard Ric ‘hards, 
Pottsville, Pa. 

Mining & Metallurgical Soc. of Amer. 
Sec., Percy E. Barbour, 76 Beaver St., 
New York. 


NATIONAL Academy of Sciences. Home 
Sec., Dr. Fred E. Wright, 2101 Con- 
stitution Ave., Washington, D. C. 

National Assn. of Cost Accountants. 
Sec., Stuart C. McLeod, 1790 Broadway, 
New York. 

National Assn. of Cotton Mfrs. Sec., 
Russell T. Fisher, 80 Federal St., Boston, 
Mass. 

National Assn. of Dyers and Cleaners 
of the United States and Canada. Man. 
Dir., Walter H. Franks, 7901 Georgia 
Ave., Silver Spring, Md. 

National Assn. of Glue Mfrs.’ Inc. Sec., 
H. B. Sweatt, 55 West 42d St., New York. 

National Assn. of Importers of Hides & 
Skins, Inc. Exec. Sec., Eugenia R. Ar- 
nold, P. O. Box 197, City Hall Annex, 
New York. 

National Assn. of Insecticide and Dis- 
infectant Mfrs.’, Inc. Sec., Harry W. 
Cole, P. O. Box 428, Holbrook, Mass. 

National Assn. of Mfrs.’ Sec., Noel 
Sargent, 11 West 42d St., New York. 

National Assn. of Mfrs. of Pressed & 
Blown Glassware. Sec. & Treas., C. E. 
— 34 Conestoga Blidg., Pittsburgh, 


“National Assn. of Printing Ink Makers. 
Sec., David H. Sloane, 1440 Broadway, 
New York, N. Y. 

National ao. of Purchasing Agents. 
Sec.-Treas., G. A. Renard, 11 Park Place, 
New York. 

National Assn. of Retail Druggists, The. 
Sec., John W. Dargavel, 168 North Mich- 
igan Ave., Chicago, Il. 

National Assn. of Textile Printing 
Colorists. Sec., Fred L. Babcock, 465 
Main St., Cambridge, Mass. 

National Assn. of Textile Dyers & Fin- 
ishers. Exec. Sec., Frederic L. Babcock, 
465 Main St., Cambridge, Mass. 

National Battery Mfrs.’ Assn. Com- 
missioner, W. J. Parker, 7 E. 44th St., 
New York. 

National Canners’ Assn. Sec., Frank E. 
Gorrell, 1739 H. St., N. W., Washington, 
_ & 

National Clean Up and Paint Up Cam- 
paign Bureau, Ralph W. Emerson, Exec. 
Sec., 2201 New York Ave., N. W., Wash- 
ington, ~ & 

National Coal Assn. Exec. Sec., C. B. 
Huntress, 804 Southern Bldg., Washing- 
ton, D. C. 

National Conference of Business Paper 
Editors. Sec., H. J. Payne, 330 West 
42d St., New York. 

National Electrical Mfrs.’ Assn. Man. 
Dir., A. W. Berresford, 155 East 44th St., 
New York. 

National Fertilizer Assn. Exec. Sec., 
Charles J. Brand, 616 Investment Bldg., 
Washington, D. C. 

National Fire Protection Assn. Man. 
Dir., Franklin H. Wentworth, 60 Battery- 
march St., Boston, Mass. 

National Foreign Trade Council. Sec., 
Gardner L. Harding, 1 Hanover Sq., New 
York. 

National Industrial Conference Board, 


Inc. Pres., Virgil Jordan. Sec., James 
M. Robertson, 247 Park Ave., New York. 
National Industrial Council. Sec., 


Michael J. Hickey, 11 West 42d St., 
New York. 

National Lime Assn. Pres. and Gen. 
Mer., Norman G. Hough, $27 15th St., 
N. W., Washington, D. C. 

National Metal Trades Assn. Sec., J. 
E. Nyhan, 122 So. Michigan Ave., Chi- 
eago, Ill. 





National Oxygen and Acetylene Assn. 
Pres., John R. Gobey, Sec. and Treas., 
E. A. Tarlhauber, Mather Tower Blidg., 
76 East Wacker Drive, Chicago, Ill. 

National Paint, Varnish and Lacquer 
Assn., Inc. Sec. Emeritus G. B. Heckel, 
901 Cunard Bldg., Philadelphia, Pa. Sec., 
Reuel W. Elton, 2201 New York Ave., 
We es Washington, he 

National Paving Brick Assn. Man. 
Dir., Geo. F. Schlesinger, National Press 
Bldg., Washington, D. C. 

National Petroleum Assn. General 
Counsel, Fayette B. Dow, 930 Munsey 
Bldg., Washington, D. C. 

National Pipe & Supplies Assn. Sec., 
R. Kennedy Hanson, 604 American Bank 
Bidg., Pittsburgh, Pa. 

National Research Council. Chairman, 
Dr. Isaiah Bowman, 2101 Constitution 
Ave., Washington, D. C. 

National Safety Council. Sec., W. H. 
— 20 N. Wacker Drive, Chicago, 


National Soybean Oil Mfrs.’ Assn. Sec., 
I. C. Bradley, Taylorville, Ill. Whitney 
H. Eastman, Pres., P. O. Box 603, Mil- 
waukee, Wis. 

National Stearic Acid Assn. Sec.- 
Treas., L. B. Platt, 19 West 44th St., 
New York. 

National Wholesale Druggists Assn. 
Sec., E. L. Newcomb, 51 Maiden Lane, 
New York. 

New Jersey Clay Workers Assn. Sec., 
G. H. Brown, Ceramics Dept., Rutgers 
College, New Brunswick, N. J. 

New York Academy of Sciences. Sec., 
Dr. Roy Waldo Miner, 77th St. and Cen- 
tral Park West, New York. 

N. Y. Wax Importers’ Assn. Sec., 
Charles Christman, 121 Maiden Lane, 
New York. 


OI & Colour Chemists’ Assn. Gen. 
Sec., James H. Aiken, 30 Russell Sq., 
London, Ws. See. England. 
Oil Trades Assn. of New York, Inc., 
,. Jos. C. Smith, 15 Moore St., New 
ork. 


ACKAGE Medicine Assn. Sec., A. C. 
Townsend, 16 S. Pecria St., Chicago, 


Phosphate Export Assn. Sec., F. C. 
Noyes, 393 Seventh Ave., New York. 

Pine Institute of America, Inc. Sec. 
Mer., Carl F. Speh, Barnett National 
Bank Blidg., Jacksonville, Fla. 

Plastic Mfg. Assn. Sec., John E. 
dar. ae 1001-15th St., N.W., Washington, 


Portland Cement Assn. he Edward 
J. Mehren, Vice-Pres., Sec. and Gen. Mer., 
William M. Kinney, 33 West Grand Ave., 
Chicago, Ill 


EICHSVERBAND der Deutschen 

Treibstoff-, Teer- und Erdolindustrie 
E.V., Berlin N.W. 7, Neustadtische 
Kirchstr. 3, Germany. 

Rosin Oil Institute. Commissioner, D. 
> nee, 2130 Keith Bldg., Cleveland, 

10. 

Rubber Growers’ Assn.,_ Inc. Sec., 
Frank G. Smith, 2, 3 and 4, Idol Lane, 
Eastcheap, London, E.C.3, England. 

Rubber Mfrs.’ Assn., Inc. Gen. Megr., 
A. L. Viles, 250 West 57th St., New York. 


SALT Producers’ Assn. Sec., Frank 
“’ Morse, 2137 Book Bldg., Detroit, Mich. 

Sand-Lime Brick Assn., The. Sec., Miss 
a Knight, 134 Ward St., Saginaw, 
Mich. 

Scientific Apparatus Makers of Amer- 
ica. Sec., J. M. Roberts, 20 N. Wacker 
Drive, Room 3014, Chicago, Ill. 

Soap & Glycerine Producers’ Assn. of 
America, Mer., R. C. Edlund, 386 Fourth 
Ave., New York. 

Societe de Chimie Industrielle. Vice- 
Pres., Delegate, Jean Gerard, 49 Rue des 
Mathurins, Paris, France. 

Society for the Promotion of Engi- 
neering Education. Sec., Dr. F. L. Bishop, 
University of Pittsburgh, Pa. 

Society of Chemical Industry Sec., 
H. J. Pooley, 46 Finsbury Sq., London, 
E.C.2, England. 

Society of Chemical Industry (Ameri- 
ean Section). Sec., Poster D. Snell, 305 
Washington St., Brooklyn, _ i 

Society of Dyers & Colourists. Sec., 
J. B. Atkinson, 32-34 Piccadilly, Bradford, 
England. 

Society of Glass Technology. Sec., Prof. 
W. E. S. Turner, Darnall Road, Sheffield, 
England. 


CHEMICAL G METALLURGICAL ENGINEERING—Vol.41,No 2 


Fe 








Industrial Engrs. Exec. 


Society of 
205 West Wacker 


Sec., George C. Dent, 
Drive, Chicago, Ill. 


Sodium Phosphate Institute, Inc. Sec., 
Robert T. Baldwin, 50 East 42d St., New 
York. 

Sodium Silicate Mfrs.’ Institute. Sec., 
J. Passmore Elkinton, 121 South 3rd St., 
Philadelphia, Pa. 

Solvents Institute, Inc., The. Exec. 


Officer, Robert T. Baldwin, 50 East 41st 

.. New York. 

outh African Chemical Institute. Hon. 
Sec., James Gray, F.L.C., O. Box 5254, 
Johannesburg, South Africa. 

South African Institution of Engrs., 
Inc. Sec., W. W. R. Jago, Box 4609, 
Johannesburg, South Africa. 

Sporting Arms and Ammunition Mfrs.’ 
Institute. Sec.-Treas., C. Stewart Come- 
aux, 103 Park Ave., New York. 

Steel Barrel Mfrs.’ Council. Commis- 
sioner, D. S. Hunter, 2130 Keith Bldg., 
Cleveland, Ohio. 3 

Sugar Institute, Inc., The. Exec. Vice- 
Sec., Fred G. Taylor, 129 Front St., New 


York. 
Sulphite Paper Mfrs.’ Assn., The. Sec.- 
370 Lexington 


Treas., Thos. J. Burke, 
Ave., New York. 

Synthetic Organic Chem. Mfrs.’ Assn. 
of the U. S. Pres., August Merz, Room 
507, 260 West Broadway, New York. 


ANNERS’ Council of America. Sec., 

J. L. Nelson, 41 Park Row, New York. 

Taylor Society. Man. Dir., Harlow 8S. 
Person, 29 West 39th St., New York. 

Technical Assn. of the Pulp & Pa 
Industry. Sec., R. G. Macdonald, 70 
Lexington Ave., New York. 

Technical Publicity Assn., Inc. Sec.- 
Treas., Robert L. Ware, Western Electric 
Co. Inc., 195 Broadway, New York. 

Texas Cottonseed Crushers’ Assn. Exec. 
Vice-Pres., A. L. Ward, 1411 Santa Fe 
Building, Dallas, Texas. 

Textile Color Card Assn. of the United 
States, Inc., The. Sec. and Man. Director, 
Margaret ayden Rorke, 200 Madison 
Ave., New York. 

Tile Mfrs.’ Assn., The. Sec., Steven- 
son, Jordan, and Harrison, 19 West 44th 
St., New York. 

Tri-State Zine and Lead Ore Producers 
Assn. M. D. Harbaugh, Picher, Okla. 


TNION Internationale de Chimie. Sec., 
Jean Gerard, 49 Rue des Mathurins, 
Paris, France. 

United States Alkali Export Assn., Inc. 
Pres., E. V. Finch, 11 Broadway, New 
York. 

U. S. Potters’ Assn. Sec.-Treas., Charles 
F. Goodwin, East Liverpool, Ohio. 

U. S. Shellac Importers Assn., Inc. 


Sec., L. W. Babbage, 516 West 59th St., 
New York. 
VEREIN Deutscher Chemiker, Berlin W. 


35 Potsdamerstr. 103a. 
Verein zur Wahrung der Interessen der 
chemischen Industrie Deutschlands E. V. 
Berlin W. 35, Regentenstr. 16. 


V ASHINGTON Academy of Science. 
Sec., Paul E. Howe, Bureau of Animal 
Industry, Washington, D. C. 

Water Works Mfrs.’ Assn. Sec., J. A. 
Kienle, 250 Park Ave., New York. 

Western Petroleum Refiners Assn. Pres,. 
Howard Bennette, 607 Cosden Bldg., 
Tulsa, Okla. 

Wood Chemical Institute. Sec.-Treas., 
J. A. MeCormack, Exchange Bank Bldg., 
Olean, N. Y. 


Zinc Export Assn., Inc., Mer., 
yent, 500 Fifth Ave., New York. 


E. V. 





Where Plants Are Being 
Built in Process Industries 


-———Current Projects ——~ 


Prop 
Work Contracts 
and Bids Awarded 
New England va Re 
Middle Atlantic... . 588.000 $178.000 
PRs a vingcs ee 1,229.000 50.000 
Middle West.. 28.000 58.000 
West of Mississippi 1,679,000 56.000 
Far West... .. 75,000 10.000 
Canada. 313,000 60,000 
Total.... $3,941,000 $412,000 
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NEW 
CONSTRUCTION 


PROPOSED WORK 
BIDS ASKED 


Chemical Plant—Gladman Chemicals, Ltd., C. 
Caven Herald, Pres., Gladman, Sask., plans to 
develop a sodium sulphate plant here. Esti- 
mated cost $200,000. 


Chemical Plant — Louisiana Products Corp., 
Shreveport, La., plans the construction of a 
chemical plant near Winnfield, La. First unit 
for the development of lime to cost $600,000, to 
be followed by units for calcium chloride, and 
sodium sulphate. 


Chemical Plant—Williams Chemical Co., Rus- 
sell, Ont., plans the construction of a chemical 
plant. Estimated cost $28,000 


Patent Medicine Plant—G. C. Hanford Manu- 
facture, Ltd., 215 St. Paul St., W., Montreal, 
Que., manufacturer of patent medicines, plans 
Ay construction of a plant. Estimated cost 
35,000. 


Distillery—A. G. Barker, Vincentown, N. J., 
contemplates the construction of a distillery. 
Estimated cost $50,000 


Distillery—Bonnie Bros., 34th and Bank Sts., 
Louisville, Ky., contemplate the construction of 
a distillery. Estimated cost $75,000. 


Distillery — Elkforge Distillery Corp., Elk 
Mills, Md., is having plans prepared by Ford, 
Bacon & Davis, Consult. Engrs., 39 Bway., New 
York, N. Y., for a distillery. Estimated cost 
$50,000. 


Distillery—Kentucky Richland Distilling Co.., 
Carrollton, Ky., is having plans prepared by 
Ford, Bacon & Davis, Consult. Engrs., 39 Bway., 
New York, N. Y., for distillery. Estimated cost 
$75,000. 


Canesntouy — Krebs Pigment & Color Corp., 
2001 Bonhill Ave., Baltimore, Md., will soon 
take bids for the construction of a laboratory 
and office building. Estimated cost $30,000. 


Laboratory—New Jersey State Highway Dept., 
Trenton, N. J., plans to build a testing Jabora- 
tory at Fernwood, 3 mi. from Trenton. Esti- 
mated $50,000. 


ee eee -— Co. 
26 Bway ew York, N. . is having plans 
prepared by D. Wortman, me. ht.. 109 East 29th 
St.. New York, for altering its plant and labora- 
tory at Kingsland and Greenpoint Aves., Brook- 
lyn, N. ¥. New equipment will be installed. 
Estimated cost $28,000. 


Laboratory — State of Maryland and U. 8. 
Treasury Dept., Procurement Division, Wash- 
ington, D. C., is having plans prepared by Henry 
P. Hopkins, 10 East Mulberry St., Baltimore, 
Md., for the construction of a laboratory at the 
College of Mines, University of Maryland, 
College Park. Estimated cost $350,000. 


Laboratories — University of Virginia, Char- 
lottesville, Va., had plans prepared for group of 
engineering buildings including a 1 story gas 
and steam laboratory building. Arrangements 
are also being made for establishment of labora- 
tories for teaching aero-dynamics, electrical en- 
gineering and metallurgical work. Walter D. 
Blair. ay East 61st St.. New York, N. Y., 
R. E. Lee Taylor, Baltimore Trust Bldz., Balti- 
more, Md., J. K. Peeble, Norfolk and E. 
Campbell of University’s School of Art and 
Architecture, designed buildings. Estimated cost 
$379.000. 


Lead Factory—Flemm Lead Co.., 


of New York, 


3ist Pl. and 


Bradley Ave., Long Island City, N. Y., is 
having plans prepared by J. Baker, Archt., 
10-09 Jackson Ave., Long Island City, for 


including the installation 
Estimated cost $30,000 


Leather Factory—Franke Tanning & Manu- 
facturing Co.. New Braunfels, Tex., contemplates 
the construction of a leather manufacturing 
factory. Estimated cost $28,000. 


Gas Plant—City. J. M. Schmidt, City Engr., 
Lewiston. Mont.. plans the construction of a 


altering its factory, 
of new equipment. 


municipal gas plant. Federal funds applied 
for. Estimated cost $331,418. 
Refinery—Omar Refinery Co., Garber, Okla., 


plans to alter the plant of the former Garber 
Refining Co. for its own use. Estimated cost 
$30.000 
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Refinery — Sun Oil Co., 1608 Walnut St.. 
Philadelphia, Pa., has obtained options on a 
site at Texas City, Tex., and plans to con- 


struct a refinery, tank farm and terminals. 
Estimated cost $250,000. 
Cotton Oil Plant — Eastern Cotton Oil Co., 


Hertford, N. C., plans the construction of a 
cotton oil plant including a boiler unit. Esti- 
mated cost $100,000. 

Roofing Plant—Tilo Roofing Co., Longbrook 
Ave., Stratford, Conn., has purchased the plant 
of the Spring Perch Co. at Stratford and is 
having plans prepared by Ernest G. Southey, 
Archt., 955 Main St., Bridgeport, Conn., for 
altering same for its own use for the manu- 
facture of prepared roofing shingles. Estimated 
cost $28,500. 

Rubber Factory — Trafalgar Rubber Co., 
Cooksviile, Que., plans the construction of a 
rubber factory. Estimated cost $50,000. 

Tire Factory—C. O. Henderson, Bucyrus, 0O., 
plans to alter plant for the manufacture of 
tires. New equipment will be needed. Estimated 
cost $28,000. 

Tire Fabric Plant—Gates Rubber Co., 999 
South Bway., Denver, Colo., plans the construc- 
tion of a tire. fabric plant in Denver or pur- 
chasing and reconditioning a fabric plant at 
some other location, Estimated cost $1,000,000. 


Equipment—Climax Molybdenum Co., Climax, 
Colo., plans to install new type flotation and 
grinding machinery and new steam heating 
plant at its property. Estimated cost $40,000 

Equipment — Metals Recovery Corp., Reno, 
Nev., C. L. Cooper, Gen. Megr., plans to pur- 
chase tube mills,’ classifiers and filters to 
enlarge its plant at Millers Farm from 650 
tons to 1,200 tons capacity. Estimated cost 
$75,000. 


CONTRACTS AWARDED 


Concentrating Plant — Paso 
trates Co., Los Angeles, Calif., 
tract for 2 story, sulphur concentrating plant 
(capacity of approximately 1,000 gal. per 
month) at Paso Robles, Calif., 
stich, San Luis Obispo, Calif. 
$10,000. 


Ore Development — Eagle Gold & Platinum 
Mining Co., c/o Norman McCormick, Tulameen, 
B. C., plans to develop gold and platinum de- 
posits at various locations in British Columbia. 
Owner will purchase materials and do work 
by day labor. Estimated cost $60,000. 

Dryer — Minnesota Mining & Manufacturing 
Co., Forest and Farquier Sts., St. Paul, Minn., 
awarded contract for dryer to Wm. Murphy & 
Son, 1607 Pioneer Bidg., St. Paul; structural 
eteet for same to Wausau Iron Works, Wausau, 

is. 

Factory — Philadelphia Storage Battery Co.. 


Robles Concen- 
awarded con- 


Estimated cost 


Ontario and C Sts., Philadelphia, Pa., awarded 
contract for addition to factory, to Stewart 


Bros. Co., 3509 North 10th St.., 
Estimated cost $150,000. 


Dry Ice Plant—Liquid Carbonic Co., 3100 
South Kedzie Ave., Chicago, Ill., awarded con 
tract for dry ice building for distillery at foot 
of Edmunds Ave., Peoria, Ill., to V. Jobst & 
Sons, Lehman Bldg., Peoria. 


Coke Plant — Illinois Steel Co., Gary, Ind.., 
awarded contract for reconditioning and re 
building by-product coke batteries, to Wilputte 
Coke Oven Corp., 400 Madison Ave., New York, 
N. Y. Estimated cost $30,000. 

Fertilizer Plant—Tennessee Valley Authority, 
Knoxville. Tenn., awarded contract for experi- 
mental fertilizer plant, addition to Nitrate Plant 
No. 2, to Stone & Webster, Engineers and Con- 
tractors, 90 Broad St.. New York, ws a Ge 
Powers is local construction superintendent 
Estimated cost $50,000. 

Vapor Recovery Plant—Phillips Petroleum Co 
Bartlesville, Okla., awarded contract for concrete 
work for vapor recovery plant for refinery, to 
Austin Co., Areade Bidg., St. Louis, Mo. Esti- 
mated cost $27,500. 

Soap Powder Factory—American Soap Powder 
Works. 100 Van Dyke St., Brooklyn, N. Y.., 
awarded contract for altering its factory, in- 
eluding new spray chamber. to Hassler Iron 
Works, 55 Mill St.. Brooklyn, N. Y. Esti- 
mated cost $28.000 


Philadelphia 
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